{^^(QtC l£ (technical tems)oWJM 

£^Jj*4jjt>J%{(. Kingston Public Library) Jy^JJ^Ji/^ji 



Jj>ifjJ 



4^^^l/(immunology)J.yyiC'lvjl(allergy)J.y , l • 

^^c^L^<L(/(sun spots)^!^!^^ • 
^UcjL^<Lt/(gun powder).^ L • 
?^6^^fei-t/(misslle)Jy • 

Z_^y:L(electrons)ci!>^»vil^lr>?(nucleus)(yi^l^^»/l^ 



1 

Gl100-1500)4/J^ly^A li7 (^) 



27 ' ->f^-3 

61 

65 

81 

89 ^^-7 

102 J^li^'- 8 

113 ^t/!/'-9 

119 J&if-W 
124 

137 ^f^-12 



1 



1 



7ji (Archimedes) (J^</T- Jrf <=- ifV ^ '/Su^ ^ lite! 
c^l^* 1, Jjfjl -JL i> (/Lv ^»<L- {J LV (Pythagoros)ov/& 
J?y J^oT^^J livr IT ifj^Wy 6-^^ (Mechanics) 
(Archimedes Problem i^St^OOj' (Archimedes Principle) 



156 >^^-13 

167 6V-14 

177 J^-15 

182 obbClJjA^-16 

214 L&ijftfM-W 
223 (/w^u/JiM jl^A-1 8 

233 >TJ^ 

236 vjI^C 



f 323 - V^\f'L.*Jj£\jfo m j(-j)£-f'j!> 6 Si &sSi/"'ls 

ft t\f- $ (fu^ (/V WJJ* ^(Academy) J^^l 
Elements V^J^^lXj^Li^i/L^CEuclicI 330-260 BC) 
L jib ifljjji \J&*^V* JrJ^jij; v Xl-j/^Cof Geometry 

Jb(/L7^V(287-212 BCV^vTiJ^vl^Sicily)^ 

^f-^L. t yti jj? h^Jil blfJ^^ij^^L^ 
jihAXis jSj 1 ^ i/j/L lf£f}£)jVt( Hydrostatics) ^ DU 

Claudius ) Js^ft ^'^j'fob \f\sffji\ J? 
^S^-U^^k^^Q^^^^emy 100-178 AD 
^L^^vTiL/^J^^j^Uba^^^^AI-Magiste)^ 
(Megale Mathematike Syntaxis)^^^^-^^* &iJ*JX 
^^^^/-^(Magiste Syntaxis) \J^^' J&tijb,^ 



2 

J^CEureka Eureka) 6vjy Irlf 

j/JA \f 

I^Zl(Geometiy)tfy^t?ij£ (Architecture) jfcy 
l/ J l^H lft Physics)0/^/Afu^ ^- tff J600 vjj tfy fa ^ - 
(Astronomy) ^^J^-if ti\ s ^^fa^j»L^.'/-\f 
(theoretical science^V l^{J^i~\/j^^}J , ^\J.^Ii 

Conic Sections, ^('Republic :(Jj%>< 'Elements:^ 
'Conies '-\Jii VUfElements etics, Rhetoric 

-The Sphere and the CylindeNijSc^oT 

\j\^j^jj>\S^s\d^^(\^^^J'6^6A<^^ eJ & 
ZrLJ&S Jifb'^siZiz-i^.u ty X \f t ^ 

ijW^.J*jbvc~£^Os^rfs.ijZU>.c^(Roman Empire)yU£' 

jt jij^j/^ifjj isiSijJ&ii^ y \f -J.** t's \/J <S>j 
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vj/^lXNastorianXS^Zl (Jj/^(Nasibia)^ t^jl^jl 
fi;L&4rL>/frsL^OWL\J\j>\\j\$j\, JrG750-850) 

C^i- J k/f*^ d ty JuA^ J/u ll*<j£ uy b l/^V^ji J ty 

{o*'&tiy/W&o*^J>fa>iJ^J?^ii& 

/i^^y-^/^uyi^^el^ 

^^rVj <// c/i -X i-fjtft-hj&L,\sL of 0*' iA^i 

■<z-\/0t i-(Max Myerhof)w>LyL J"^ 

^-^i^W^^/LfvLTc^^jty^^ji'' 



4 

So^-02 ^4r J l^^^i^(star catalogue) J" IhC 
(jyi7uyjj.^(Geographical Outline)^ ^Tj^l^^t^lT^f 

^(Galen 130-200 ADV^If ^^.JjL^j^Ji^^ 
jty o^lf t^f^V^UU i/\J>£ c/L^t/L 4 ft 
t ^ ^ (physicians)U-Oj' (philosophers)^!^ 

LorfJ?xu>}of\ £^hJj>\o*0'6jtio"~0\j^-Olb?O"~ 

d?M**uJ- u^^jcrL ol^ frot tf£i}j3i$ /f. o 
u>fL.olO^-4if.\;o*- k/^/Loi&dj^w^&w 
{.\jLoiVo\c- 6/o"~ c#' i/ih <j£ {Jj^lL^ oiVd^ 

i A. ^ r i^i/y i^=~ uy ^ 6 i&JVv* 

j^Ab ^'(Eastern Roman Empire)y^c/J>d/^ , 6^^y^H^ 
-i&iSsiifc- fioxfo L jic^i VUl/A ife /£J' ^J-^» 
JI5 V lit^i (Theodosius-ll)^j j^B&l t> 
no).£-/D&lyj 

Ci L; ii/cL, 6^6/»*\f Msfjti/j£b£)'oZj i <£(.Ediessa)^}l 
(Athens)/^li-(Justin)cM£4^U^ 

-^l/j^Oijlv^tf&^WdtfS^ 
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Sctf* tfiM - Lj/cL /m LA?j>l (Cardoba)>7ul^ 

j ty J£\x d l; (j ^ i; j i ^ {f. \7L oiV 
-ifdijij^jijtJi/iiS-uftf^Jd 

jt j \j> <C(,1 5 4 - 7 7 5 )j^J^Sl \yt L>/<^ &by*)3 
M fcj jt (j /j?.} t J*- (/Tf 625) PU>>- Ivr- JW* 1?U»j O^V 



6 



2 

zL&m^iLos u£wj>\? i^dO^jt jyru&L i/v 

I ♦ ** ♦ 

i^X^i-A^yOyiXcfi^^^ 
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ijf^ftZl (Arabian Nights)^* c^/^^l/'l^ J^-l/* l/k- 

w iX J/JL j a Jo* i/l^ Jr^ ^ U?*fV ^ jC \Xj b> \ 

King Alfonso of ^ U 1 ' » L (J*^ ^f> t & ^i-tit 
y>~a(>4^^^-^^^^L : CXlLr(^252-1282)(Castle, Spain 
(checkmate)^^J^^A^^^l^^L^^'^^^ 

jt jy J*- Ul^y t (Elements)^ &V lX JlA^Y ^C^j^ <L 

^^dP(Danish)(J^j^/l^1893 
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Cf^l ^ «V' -'^ $ k * ^ *f 

il(Bidpai Fables)L^jL^^ylTurij*(J^Ac^^^U*'t/ 

uyu^jf^y^^Y^^ 7 ^^ jl ^^^^-^^^ ,J ^ 

Queens ) c^lfe^/i^df* JjLsteflL 
j>\0>^^)M J*- ft- \J\£ J^-JliZSuK University, Kingston 
v: b <J^v Wvl 0V \J1 1> ifl/^sjt 6/ X oU^iSl)^ 

Zlj4lXek/i-(/iiWl^U±^ 
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.(Hippocrates W/i '(Plato ) ^ jt t U»S * 
<(Ptolemy Vr^<(Pythagorous)c^/ & '(Euclid)^! 
l£ (3 if (Galen)O^ If '(Aristotle)^! KSocratesHJ/' 
^Zi_U»»l>>W^^(calculus)t/^^ 



10 

JzUif-j^^ut^. (^) 

A^iivl^JiyJi^fcA (advance centre)^/ J*l- i/V 
1^/I22yr_£(,809-877)J^<^ 



13 . 

^/l/l/tf^Natural Questions) 

<z-dC$l <L( Robert of Chester 1110-11 60) >^ 

Jl (Gerard of Cremona 1 11 4-87) tj^ /j Ti/I^ 

_l/<L(Eugene of Palermo 1 160)^l^T^y^^(optics)yM 
ftW-\fs.sWi&^tf\S6jO\L.(.SaX\m Ibn Faraj)&A^I<X 
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<(Arithmetic)^^f^[/ jj^G^^J-^c^ti jty^(/^L^ 
uJ>^(Geography) jl^(Categories)yv/^(Physics)(y5' 
^^^^i^^^^^^^'^li/^-^CMusi^ 

'(Scorial, Spam^^ujijff^j^jjc^ij^^^^y^ 
'ci'(Vatican, Italy) j^c^^CBodlean, Oxford)j^T^jy 

Gnoo-i5oo)4X5kVc^' (6) 

(School ofTranslation^^b^^/^^^^^I^^L 
tAl 130 <L(Archbishop Raymond)^ ^til JsC J^»L* J" 

(Adelard of Bath 1090-1 150)j>U^iUj/^ 7 ^ 2 rt^ c /^/| 
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So^U^^lJ^' lib 


G833) 


r 






(f833) 


r 


Khawarizmi 




j 

0863) 


a 


Alfraganus 




0861) 


i 


Albumaser 




• 

0886) 








O870) 


A 


Alkindus 




O801-870) 




Johannitus 




0807-873) 


I* 






0826-901) 


ii 



n 

Michael the Scott )j>^l^-Lri-^LrO^LT^^(Anatorriy) 
^ (Fredrick-lDf^ JjiJtVf?. 'tif./'f?* z- ^ fUk ( 1 1 75-1 235 
JU^IX j^l ^^C£tf J^ljtfj yMi^LtfJ^U 

Alexander of Hales (1245), Robert Grosetest (1253), Roger 
Bacon (1294), Albert Magnus (1280), St. Thomas Aquinas 
(1274), 

JU< tfc% L"T^/7>ULUjr(jy^^ (J^t-vj JL/'j &VvjI 
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0767)jV< 
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Geber 
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0721-815) 





17 16 







(f 940-998) 


ri 








(,943) 
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rr 




Rhazes 






ir 






01 008) 










(,865-923) 




Albucasis 




(,936-1013) 


rr 








(,839-923) 


ir 









rr 




Albatenius 


'(sine) i^V:jb (/Ujlj 




id 


Avicenna 




G 980-1 037) 


ra 






i^f~<(c o s i n e )^/L<y 
(cotangent) J^!ri< (tangent) 


(,858-929) 




Alhazen 






n 












(,965-1039) 








i 1 • II £<■ 




















(,870-950) 






(, 973-1 U4o; 










\* yob J (j j >^ i 
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Azophi 




• 1 


IA 




k J^GjWU4P' 400 


(f1064)(i>' ( 










(,903-986) 




Algazel 




(, 1058-1 1 11 J 
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^jUiJ^^jDi^L 


(,961) 
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r* 
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(,1048-1131) 










(,976)1^1 
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H 




(Philologist) 


(f 1445-1505) 


rr 



[4] ^z&^'f ^X"^ 

History of )i/v p^"^ 1 (Encyclopedia)^^' ^ ^ 

JA* ^^/iTV^ bf^i^Ptf (Science 

R ger)^-^^<p>^^^^^^(l) 
^^iJli^Leonardo Da Vinci)l6b,W-^0^^ 
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ri 


Averroes 




G 11 26-1 199) 


rr 


Avenpace 




(f 1095-1 138) 


rr 


Avenzoar 




(f 1090-1 162) 


rr 


Maimonides 


L iJj/ 


(f 1135-1204) 


ra 




s * * li 


(f1201-1274) 


ri 


Annafis 




(f1288) 








Gi3n)(i;i^ 


rA 






(f 1332-1 406) 


rs 






(*1436)tftfl 
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^ ^ iW*?^ Jf/f - f If ^ ^ (4) 

^ LAC \x fb% J&L J. J\*fC Ji-& ^(pendulum) 

oscillatory )jJ^LALif'^^M^^CA^ 

>jl(lensW'(light)t)ivi-(lsaac Newton)^ j£f(5) 
S^^-lfij\A6(otf\cs)/\yfoVu^/ / & ^ (prism)^ 

, I^Lj 6 U^tV / :trigonometry)J>^^/ ^ tr If l/(6) 
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^ijj^cc/^^j^^M/^^^k^c 

U*>teJ Sj & Z-xk-C c£S^ tblfjt^/' (2) 
&C eijL ctfl iS^S^t cJ>-ix jt , 1291 jt{ Venice) 
(glassprodurtion)(J^^i^iJ!j5<£^ 

- £ l/J^l^ ^/wl^iL^ I Ci Syria)^ 
- J? (j^Kwater clocks) UL^O/V^ ^ JrJ^c/ A£( 3 ) 
JJbj(mechanical clock) J>Cf^(i^J ::; / 5 ^(Milan)cJ^^^1335 
JlM(J>^^^c^? > (Will DuranO^byi JiJ^-cA^^^^ 

A-foMfMu'i iffa*£> J$*&k jt 6**Ji JC jw-ilA us ' 
i- t/Xf c>- l^J if J 4 u i^U^ CijCj>)\ tiij^ji&v 

✓ v>£ittf>Ctf/(Chariemagnen)c^^ 

"We have the drawing of an astrolabe with gears belonging to 
Al-Biruni... which was forerunner of the mechanical clock" [5] 
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j±jf <L(>> 1543(3 -^Copernicus) J^y/J^-l/^P^(HeuQebergeO 

t ^(Theorem of Nasiruddin)^J(>r*ljT^j/ 
JL&l/ tfutM^if^itiJls^J^/lt^^ifiTusi Couple) 

tfjl Jr. ^(Al-Urdi Theorem) fjsf&j 111 f t If /« 
fyj^Cf Jf - C ° • ^ 1 250 <L G 1 266 j-P )(j->v il» 

^^^k^L^^^^^^^^WCconcept)^ 
£(Maestlin)c^l^'^c/U>l(Kepler)>^l^ 
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-ul j?^<S&/^j»\J\s/<J\s^fr\k£j\^%jS Ji^i 

-^J^.stft tifif-^^.J'id /if efts 
jfo £T ^(decimal fraction)^/ Jtf! l?V/f- f If l/ 
C^lf 0.5/ 1/2(3^-^Al589«L(Simon StevirOc/j^li/V&j 

wiX lTcT(^ ' i4r r * ^ t/V/f- 1/ ? c£A / J- 

U^lf^^/J^f X&Y J^2ll^»/^L-l f L/'6>(/l-^t J 
»Jj/^ll/lfcJjU*(j£ JJ'^L^k^AA 1591 i-(Vieta)^ 

(/Li^L/UJ^Ccubic equation) i^l^Vjl^ 

yU S> t|£ (/-*if# )>r^ l&UI f^/^ \Su£ UiVf^Jt I > 

^cJif (tables)>^Jll-/jl(Logrithm)^Jlljk. trU l/(7) 

<i_(John Napier) 

^jfc^^l/V^fkW (8) 
r yy-^L-UL^ (Binomial coefficients) ^{l\/^i/j^lfj^ 

jf ^(Pascal's triangle) J^lj/y^Lf*tl^Ui/'l/ 
^£jiyt/j/(Edward Kennedy)(i^Wl^C^>^(9) 
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^-i/^j^LjMljj/ > u^^Zl < L^'^(amicable numbers) 
( Pierre Feimat 1 60 1 -65. Jl/>J 

j)( second pair of amicable numbers)lviJ 
^y^-t* If (/(third lunar inequality) &i.\\d\)}'i?&-6^J3% 

Theory of 

Functions 

r'(^il(J'LL/^LvJt^(i>^L/^f(pulrnunary circulation system) 
- L/ Jjz/ifr Michael Servetus)^ /J?l £ J&/ ^ J L- 
-<z-kbl)fj^) fj S \\$»j\£ij\'/s teljjJiuZ 

f\fd u <L jb ufu^ J; iv^uiftf u d 8) 
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i^Li/JA^i-Acalculation^ 

Vj\ ^<£V>\?J^)J' U yj? ^Ai^ (equation) 1 

-^IrUt/fHorner's method) 

J^/rWi^i-^ ^ l/Vf^? ^ & &u If (i 2) 
(/L^2_lil**<u£ (plane and spherical trigonometry)^^/ 

j>fygXf^i^-i:^^uA;^^^ 

d ^ htfijf^C [$jsj_ytjj% \.}tjg 5 L W!<L \»L. fif/J^<£ 
^_L^(Die Triangulis-1464)(yyClj»yj'VAf(Muller-1476)> 

if>-<ti<L- Jt Uftitf I-xtA/' 1 576 i^ G - Cardano) 

/(fifth P ostulate)^^J^VuybLrL>dL^(13) 

(Newton) (jbi / iilvj i/I iftfA. (j^lvXgeometric construction) 
(jh 1- ( J- Wallis 1616-1 703)iA (/Vf^c* ^ 4* ^ 
<L (Saccheri 1667-1733)<j^JIJirV^ , 4^^ L ^^ 1 ^ 
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<\j\/\ (jL^(Anatomy and Physiology) U^JJI t^jl 6y^(^ 
f ^jt^U^SoJSf A&tSuV»tf'(qua\\ty control) jlyfet 

basilic & )(/**\yl JL*&^£ ijjl/J^jsK Nucha) ^ 

~9/^(saphenous 

/ ^'<^(Constantine)i^^ J 'V-^^ ^(medical text books)^-^ 
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^> ^, (mercury) S yl ^1 Csalt)^(sulphur)^^ 

-iy&dU^i-(Paracelus)^ 
^> W S&Stf&J*- & & 9 ) 

^ ^ jr&KK** tfut**M Lx}j*A ot^ ** 

.^triVCFermat's principle of least time) 
jy^cA^XvXlaw of inertia)^- Jj^I^^K20) 
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(Strassbourg) \J^L ^jJ JC^<C 9 ifj^Uo^^ 

f¥\¥fj>£ >_> jt o^[5^S<t-j frs-Z-xftutrf 500 jt 

M^Lf\bb^Jl^jl^>j^(^ 'j J ^~{fd^6 ) if'^ clinical instruction) 

"The system of universities and colleges that began to develop 
in 12th century Europe was parallel in many ways to the 
Madrasa system of the medieval Islamic lands. As the European 
system developed roughly 100 years after that in the Muslim 
world, it is highly probable that the Western universities were 
modeled on Muslim institutions of learning. "[8] 

****** • V • i> ^ 

^s JS \A tijij^^jttf 1 if if irji^- lXl fyiJitJiZj:} 
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J*J.&W£ r <-ti SoO&^Oi/d'-i^-tid'^ Montpellier) 

j*/?tuJV?&<r Ul ~ ^ ^ 4 A h>S 
UJC&IL ^4 ft- if Jl/fl J)M j£i_(Meron)^X^ U d!*»t 

iS(w i»" )u>^£ tf&js^d^ tffcwL 6^c[Jhjjt 

UJCi?^ JCt? J- A ( mobile dispensaries) (j><( J^t J/O 

<( Pharmacy)^ to <&J?<jf'\[£j\sL JC^VT -(U^i- ^.1? 
l/jh^Jif'^l/^b^^^iSuy^d^^^iA^oQ book) 

4 ^^uyL^^^^b.y^ruy^^'c^'^' 
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British Library, )iJj^<{js/:\S{J J j:<(Bo<i\e\n University, Oxford) 
U^Cjj^S^ }L J\f iSijjb-UZ^Jr&jtiLondon 
(Continens) y< (^V^^ (J^ ^iXl^ l> lTuTLc^ J;>^ 

folMs/flidttiS^ 1999<LvjM }\S)jf \fc~&\?L 

J (3 (jytHJ'vjlCLiber Almansoris)(jj>^i^lT' rtfj|^Pjy.(X 
L\jiUS\d^^£- (University of Paris)^ jTifc^-tf 
JljJiiZlc^/L^ L_>(paintings tTki- cT-Oil Jyly jj£ Jl c/^/j &j 

tfl> {JiJljM^f.iHaty Abbas-994)(j;Ltff J^^i}' 
(Liber Regius) 

^ PantegnOc/^^ [f * 3J\ dt*^Jxc~ 
^/^J"-A2 94^ iX, J^cJpJ /J*SiA 1 539 

rudimentary conception of )^ " J J^^tTf^j 

r\i/ 1 7 jit'l? kjTj/^ (capillary system 

(proof of the motions of the womb, child J*>)l j> v j\ ^...^j' 
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>^<< U iJ ( tr^ C^lT( ^ 877 ) J^c/- < c^t.^ ^^(J^ (i^XU »^ 

^i^M^ <*- if 1 ' 801-866) 
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1 848 S.sijyf\< jt , 1 1&j?.jJX > \}< (ji f 1 548 ^ u^^y 
l(Ueber die Pocken und die MasernX^JV^ 

,1481 ^J'^^^^^lOfcijvO^^CS) 

, t/Y<5 £ , 1 490^ l/i/T^ Jj?v l (jiy (* ^ 
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-does not come out, it is pushed out.) 

J 6 L^LT^- tif^d^^A U *G 943) c< IV-C^ 
^l^^t^^ , L^^t u '^^^ , ^^-^^(/^^V940^908 
medica D^^lv^y^ ^^ , <G^>^^ , (,931-932)^JU^ 
fWLjlsf£j&J?3£j> ii-Sty ^^L^Cpractice 

(jAaicense)^^'^^^^ 8 ^ 
L^LV-'^^^^^/ijlr/Ll/ir^u^^^^ (licensing board) H 

^xJ?*\$)*j 6u>fa U~ eS&bj, Jt L-S A tfjt \# 

&\.Z£-jpyi^Xjte>$W'^£^^ 
k) tiftdl- Jt£/\-2- <L /(inspection)^ M (jXrfl/ ) jl/ 
-^(r/^^FDA^FoodandDrngAdministration)^/^ 1 ^ 

ju>^U(jiy*UrJun^ 

c- Liber dictus AlhavOtj^i/^lL (Al486-(/<v Jlf 
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<s (Philosophy) i^17fy(j^L>(Jj<y(naturalscience)iy^l^J y ^^L' 
j & t wXs 1 2 ( Metaphysics) ^U^W L 6<y 22<y c/ & j 1 4 

• * • w * 

iji: ^->'f - 1/ /(The Arabic Galen V/'o^ If ^ <L#l/ 
( allergy & immunology)c^b^j' ^\SL- \JL 

L/LUj^L^/(allergic asthma)^' J^I^^l/LuOuvI^ITI;^ 
- Vj^Ijj^ ^ [ hay fever)>*L_ <L c/^ \J£-c-\;yi 
Mt^^^-k^tc'Cphysical balance) J^c^^i/^^^felf 

(psychothera py) (jU^al (medical therapy)£/li* J*' 
L I—l/I-ZCJj (theories^L/^ £ obfc>l (£lv/ 

-L/^l>j/(itch-mite)^/T 

Book of wealth and )(/ i li Su't-tf^tftfo^Ulf 



34 

js/to&d>M 1 4) -^ '* £ & 

t\&0 jA^M^ L ^(infection)vVvil(bacteria)^ 
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<r 1 473 c~ ^f.0\j)7.<L ^JLJ^^j^j 
jOJ^^/A t ^d"- *1476^(Padoa)0 \ji\AW$c~ ^ 
(rf S^CHalle) J?(j£ f 1796 c^>> c/^ ( l£ *1491^ (Naples)^ 
-f-l£lf ^/87^y^^l^uyL;^LTl;j-[9] 
U^J^Zl^y^lX ^>I)l^/^Jr,l700^f1200j^^L 
(j^y lTuT* 'y 5 ^(JuT'- Cf'> (3 If j U>y v>«£ ^lX }>\J>jt 

lf(Pope Clement-V) ^yjj?^(/ (archives);^ BvT^l 

^ O J:, 1 557 iji # I ^ iWl </\£_ ci l/jtf ijj If & 1 309 
L^J^KvT^douvan Univereity)Jvjcy^tj , C/^ , -^J'^</f^ 

l*j^y IT «L ^ v&L»Di^ V<&}$\ i}iS\Ji ^ V 
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^^y^lT^V^^ 

A Ix6tl£r 1 473c/^'c^y & L ^ ^ d^(Canon) 

Jr,1650<^l^lfC^>U^^i^l^^ 

j!: ? 1395 ft- j £b-Ul af(/(Bible of Medicine) J^ltf^|A/$ 
(stained glass)^^ ^Zl^/l^^^lH G^-fe 

X^$6^6^VJ'~A 

yi^i/vA^i^yi^^ 
t^jfiji£/i^-j& 

C^Zl (Liber Canonis) i/^r'iJ 2- fo-c/jTi^ j£ L^t/^^y 
C^>f J/ Klr't^ 0»> 3lA 1 595 A^ 1 582 A" 1 544>r if ~ 
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-t^isji/'i Nobel Prize) 'Aj<J>jJ!i\£&£)9ito>£- 

Ferrari de ^^jJvl/cJ^jyii.l^l^-^y^Jl^OU^b^U-^ 
Jl/J^ If-'-'' (i^'^-f - L jv^!^ C^J'-^ Lfe (J^lTL^'-i-C Grado 

^-^5^^1871^(Leiden)ci4fli^yl>rL/ ^(De Goeje)^/ji 
<L ifi-Ut >^<£. ui»t jtU>i^>j-<z-t\*if fcJ&fiJsJsjjL 
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-lfu/^lC^(meningit^ 

i« if ii* 4-/ jitL/j-Ji Jf dyf ^'y< £ tfjiHx i ^ 

<C{^ut^jt*^^/f\J^JL\Jfk^)jSJ\P(oxa\ anaesthetics) 
if/ jfjftf <L If J(tumor) 

^(radiation)(^ij^^Zli^llfJ^ 

J(# <L t/'-l^ 'MPIeurisy)^ If J* 
2^ JiA/ ^((hysteria) fj\ 

6^ tT(phthisis)JC/l 1)2 
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ci^VT 0^ ^ 1236- Ut-^^ c/y^*^ I'teratu re)^ U ^ u^' 
(f 1 242) d^t/b /2- </'<. (anatomy) fcf'~4><C tjj$l (jV ^ 

-J* 

i^l^L(/^Uc^L^(abstract reasoning).-^^ /rU/^ 
^(f1578-1657)^^L^L^(^^(Charles-l)Jjla^Ul>jL^ 

^jf/UT(j^y(/</>J^1924 
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jto*-^O^S&^ttf-$L-bW.<r 1 1 00)J^lo4fe ( 
{f^)7^l»ljtS-^lJlblf^J'lZL<£(r 1 075-1 094)(jMj>> 

^fj^L (jMj^Ujj><^ 1 02)i» ^tfjf-JfS&bj* d.^L 

^jjOj/^ iJl^/y J^l <L (^./(Pharmacology)^ ill f - Jj^y^^L Jl/" 
j <L c/l £ £ Wl U;^-/^A>V^ ^ U^Z-j/^' 

^* J'-?'^'^ lib'Zl U-Lrj^ 1^77 '^*34^-l/ 
-Ul^yY( Biographical Dictionary)(i/^i J^Vj l^&lfli- 
*Jif>£ CT> (/^' <r 1 2 1 3-1 288) iS/ J^c/ J 
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C^L^^^'^(Wustenfeld-1808-99)iU^J/^(/>-^ 
<L(Adolf Fontan-1910)^l , y^jL ( ^^l^t^^^U^^l^ 
*J?ji{jWtJ/ > /<z-[ifiijZZw Quellen Kunde der Persische^lX^I 

"Vessical probes, incision of abcesses, functions of ascitis and 
hydroceles, tumour were treated, arrow heads were removed, 
wounds sutured, tonsils removed, apmutations, close hernias, 
vericose veins, intestinal sutures with thread. (Dentistry) extract 
diseased teeth, make artificial teeth from bone and attach them 
to healthy by steel wire."[10] 
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"He was the first to write on a capillary network joining arteries 
and veins, and the effect of lung movement in delaying the 
healing of tuberculosis." 
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'(chlorosis) O^X(scuivy)i^^ 

/jl^Cenglish sweat or influenza)l^^(j^^r'L^Kanemia)UCrl 
L L U>)^* {fit tpb* c//^'^ 01 728) (J(JV J 

l£K(/;*,1833)^W^ 

^ jcjy'tfl^c/Ltf (Royal Chief Phy^ 

1 759-1 806)^»l>J(Ai^ 1 805)^1^ 
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-^X^£S-(Treasury)tJ^tfftf'(w& 1 599^fo) jWb^ 

£ if J 3 7j: iS j£ ^ ^ jtf <L G 1 5 1 8 i/^; > 

vli if 't £ UU/^jl '(Pathology V^D/ f<t/j» Ji 
4> ^ 6y£ ^> ^Ti^j) J*>>^ "fJj?"-Ut £ ±> 
~£-j£S (/(National Library of Medicine, Maryland, U.S.A.) 

j4 ^jt£Sj>\^sL(^j\? 1526) Juii^J^itl^ 

<L (^1,1602) jV 5 ' 
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ijO (3JUvjTl < L<J'L(diseases, Arabic text & Eng. London, 1998 
(Albucasis^tL^ii^1013)ii^>l^^l f 7L^»7^^VI^/ 




O 8 8 



CD 



s s 



1 2 It ft 4719 10 




I 




SURGICAL INSTRUMENTS OF THS ARABS, ACCORDING TO ABULCASIM 
A/ttr plates im Curifi " GtsehUMt iter Chirurfie " 

i. A pinch tr for extracting foreign bodies from the ear 
a. An ear jyringe for injections 
3. A tongue depressor 

4,. Concave scissors for the removal of tonsils 
5. Curved pinchers Tor foreign bodies in the throat 
6 to ac. Instrument* for the treatment of the teetb 
19 and to. Forceps 

»i 10 aj. Levers and hooks for the removal of roots 

16. Strong pinchers for the ume 

37. A tooth «w j8 and 10, Files for the teeth 
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f®\ Mh/ 1 ! ^vaOif j5i»c>* tfUjt u>Mo^ 

tTG 9 1 2-96 1 V tVl JVijSj£ G976)> Uu* ^c/^ 1 1 

. l/ ^^^((f 964) t^' J^lTL^i^lLv 
L^^LT^^y^^lt^^^Kf 944-994)J^I 

(DiosOTrides)(J2vAiji?lX tf «l/J^U^ 

-L^Jlf jt^c^'X/i^CMateria Medica^lA^lXcf 

Ibn al-Jazar on sexual )^5l>^^i/ f 1998^ 
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v< vr* 




if j>-'b< \ZCs/J\i>I {<Jlf jtfc/L. Jl/jM (/(Orthodentistry) 
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3 



51 

yjj^jt,^J^ii^/j)i\/£\>^U. Channing)J&>.z_,j£ 

(Cathedral of Milano) Jvi^^C jDdli^yvy <£. J^JvjItr c/-' 

,1558^ fcli^l J^^ifjt ijtl)^.} tjt <L kyCf^jl 5J£ 
(\i Jk^cTUZ lX lW^(Sir Thomas Arnold) jkf\if*/Jyi£$>J: 
(Juda ben Nathan)^^^^^^^^^^^^/^,/^ 

jCl SS« ^((Averroes^ 1 lif 1 1 98)>£/ y-hMjJi&bj £ 

^ ^ i c.uo^iji S/'Su'ijt u>-&^jf, jju tt 

£~ (Augsburg)^r t/" ^ ^1496^ f.\}±/£L (_/L 
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<L c/l-LU* J^j? (cancer of thyroid)^ j l^f/^KGoiter) 

kyi^l&fjtjf/f^^ulifj t>l(fabric softener) /isJ^ 

Jl/^ ^ *3/l^(/ f *>j/'i- &.J&\7.& lit 

Zahrawi's contribution in medicated cosmetics include 
under-arm deodrants, hair removing sticks and hand lotions. 
In Al-Tasreef hair dyes are mentioned turning blond hair to 
black, even correcting curly hair. He mentioned benefits of 
suntan lotions. For bad breath he suggested cinnamon, 
cardamom or chewing coriander leaves. He included methods 
for bleeching the teeth. For cold relief he suggested a mixture of 
camphor, musk and honey (similar to Vick's Vapor Rub). 

f 1497^ 11 87^1^1^ 

1 566c^k^^L^(f 
f1778^i7^Uy^t/J>Ail(j/-^^^1597^1569 
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clinical )c^l> J^jt^CC^ d , X^/)±>\j<{$; yuJ^W-^f 

J \/~>- ^1 ^ reports 

L- (/(Parasitologist) £H,£ U£ If ^ J ^ 
u5V it cTc/' c^->w!^^1l/'-L/ J U /(scabies) J/i; 
V* f-^ £ 15 >J & ^ tf u ^ ^ f : u£ As l>1T 

tumors, inflammation of middle ear, pericarditis, (J^ 

-(paralysis of pharynx, tracheotomy 

(j^) &rWl(Physiogonomy )J£ ^J^j^Ci^ijCk f^U:^ -c/£ 

X^^^U^( tAftZ-bjt^A L X^fosAAs J&>jr£ 
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<A 1 86 1 ^ (A 1 778 U £l/l3/< <A 1519 

The retina and not the lens in )^Lsl/lTV^V (Retina) 
J^^lP^J^i^L/ ( (J^ C ^l/'-(the eye is the photo-receptor 

^ u^'^ ^ ^ tX (j^j ^ L^yl/i^ ^ if ^ l ^Ti w^yl/l^ 

^><L 7<?fi cl/Zl^iy c\J«c-A Jl>>l/» Jv 

-(W. Jamesl 842-1 910, Principles of Psychology)Ujjli>l 
lTl/'J^ * 1 852 <L (Ernest Renan)^!^^'^ \Jr\) A" l> 

Jii ' ( Avenzoarf t & l)<, 1 1 62 )yr; cV^' 
£ IfG 1 1 63) i^Lfc^M- j^U^(Seville)^l Jl/L l^i^ 

vJ» (3^t^(cosmetics)c^;vr'L^l7jviJI>r^V^ilc^/ # 
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Liber 
Almansorum 
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De Aspectebus 


f 






Depeste 
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Canon of 
Medicine 


u^t id!® 1 
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Sanatio 








Paradise of 
Wisdom 








- 
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Colliget 
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Jtfl ^(Munich)jS **-tfyr L tjML U4' "-^^ 
tj?\j) U4'A J fa s > ^(children hospital) 

j^CBeck-lbrahim disease) i^^Ul^ft^l^ 4" 6u4'-& 

JJ ( Alfi's syndrome)^> ( fc (3 \& J)1 ^ 

^^ft^jfCCalifornia)^ 





(dp 








Liber Regius 
















Tacuini 
Sanitatus 








Guide of 
the Poor 








Continens 
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J>j\L f'L if I $tJ$ £ /Jl^»y j>L (antiseptic) 

;^J^/iS r ^^S^& i S^^-&'r^ iblack deathX; tf/ 

W~ui Uvx^stL Cj/js [f'tijjt 2~fJ^ 

L- j\m \*>>^\>£ o& /- a? if 4"^ J^"'^ »A> & /( 

"The existence of contagion is established by experience, 
investigation, the evidence of senses and trustworthy reports. 
These facts constitute a sound argument. The fact of infection 
becomes clear to the investigator who notices how he who 
establishes contact with the afflicted, gets the disease, whereas 
he who is not in contact, remains safe, and how transmission is 
effected through garments, vessels and earrings." 

^^i_Ll^t/-l^l(J;i^^^^(psychotherapy)^^jL^ 
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Thesaurus 












'c/- 1 



.(Jalapa)L Uf ^(Saffron)c'(/^KCamphor)^fe / :u{? J^/J 
^(Loch)/lJ'(Acacia)Jj<^(Alchohol)y ! '^^'(Cubebs)Lij^L^ 
^(amalgam )f lj> (Jjl;->'(Calcinated) ^ '(Gum Acacia) Jj<>*/ 
'(Dysentry)J^J Jlf-f'(Bulemia)(i/!6^'(Alembic)J;l6/ 
.(Cornea v7^(Chyle)(^5^^c^^'(Colon)^Tc/Vy 

' (e I i x i r^byS^KP helm )^(P ancreas ) Jr^Bile )^c 
'(tamarind )(J"f '(soda )) V'(e n e m a ) ^'(a I c h e m y ) 
(borax)vijL^y.'(cloves)^'(nutmeg)L^lf f (musk)J^ 

iMJf 'i<£ ^SjgO/ft-Jjl-tA' 




Jyo£' < £l(tuberculosis)(J->i_ brc^-t^rt (Jj^ 
(disinfecOyL^^u/u^-^^^^^^^li-^ 
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L'S'tfi^^ Sift // 5- Ixfi&fJijht b » ft I 

'(agitated depression)cA/i4*r (J*' <i- (/' P-d^^t-^*? 
^(psychosis )J^ f(n euro sis) (/^^'(obssession)^^^ 
_Uyjl^(dementia)l^ > jf (sexual impotence)(y^-^l(J'r^' 
Jjv/U>705 utW.JC? tjl/l i\J>Ji JViJW 

(occupational therapy) ^J/f? J^f/hjl (music therapy) J^i^iU 
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> ^"J-V j l ^ri. ujf/^ u^,^ lT^^ u^^ir lA iV^^L 

7 o\k& J>i\^9jfjAlf'b~*\<fc-'(' N0X d association)^ 1 (f^w 
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□ 

- Ul CC<£_ Max Myerhof )»J/fi L t 
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-iiI^y:iJ^^J^)I^Ai/ l Jl-Cf > '^2^\f^l)'X\\ye music bands) 




63 

(Classical Arabic Literature) J'^^Ujl(3/^-^J >, L 7 >^/(Botany) 

jljr>44 vil^^l (.W 75 Jt-U 466 £^ -k, 

f^tV^l (sodium carbonateW^^i^i-i/'-f- 1/*=-^ 
J^-^ I S ^ JAA potassium carbonate) ^ij^ 

^VjljZ* 1 838-(/l^^l/l?jl/lc<lX 

1. He distinguished between sodium carbonate and potassium 
carbonat. 
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^ (' 1 270) % Lfl Jl ^ Jl^' 
7il c^£* ir,fa^kbi-J\-$^ U /t vi< (pharmacist)^!,/ 

LJ^^.^ Jf^i^^i ^^'^-C^UOi^ c^-'-l^^ t^iJ*^L^ ci^^^'c^^ 
jf. I J. lL</ct-U>ii a*y J£ «i;<=~ 1 400^ G 1 29 1 .yrK^) 

J^Wc* £ 4^'^ t^ijcy jSjtLsrL wf* 1 50^ ^ 

History dt^SiSMWeJ&iAmfiJ* ^U^^d^T 

;u ' ^ ^>0\f I 'nfu^A3?-> 57 jt if^( Medicine 
/> ^arlX^lT^iy ^ iJi f > -^Uy / ;iy^V^,L L ri-^if 

_^/lj ( A^;lJi^^ly23^ 
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5 

(.800) (^GSSO)^^:^^-^^^^!^^^^^^ 

G980)L^lil^K,90l)V^I^L^86Q)jLU<G873)^ 
G 1 000) J J.b/jlK, 1000)cJ'Pl(,998)^IG930) ^(,971 

(^037)^»>^Oy a> ^iGio20)J/^iGioo9)J /^t/y^i 

(H131)^/(,1079)j^lj^l^G 10 29)Jj^lG 1 040) f ^^' 
(,1321) lT(/^» ^((,1283) l3^c/ Jl if (,1180) Jl^l (f 
(, 1 486) ^ U m I cT^( (, 1 3 1 0) ij^cf J (A 1 380) J^r Jl j> 
-0 1 436)^1;^^ 1 320)cTvl5c/ J» Jlf(, 1 429)(/tf I 
^Ksine)^U^(root)^7^(algorithm)^/) ( f^l/^ J t 



64 

2. He knew arsenious oxide, cupric oxide, silicic acid 

3. He knew toxicological effects of copper and lead compounds, 

4. He was aware of the composition of plaster of paris and its 

surgical use. 

alchohol, zedoary, -jt jfl (J/c^i? ifr^lj^j b J> 6^ >} ^ (^~& 
sherbert, camphor, lemon, syrup, alizarin, borax, amber, bezoar, 

(Jjf/if c- ^[f'^6j tL.fffl&V/JZ J* U^-tarta wltalc 
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1^/^1145 ^(Robert of Ketton) cAGt^/v fyL b&\ 
& JujttfyjMt Algorithm,- V 

ft^^lUk-^tZ^CDe Jabra et Almucabola)!^^!)^ 
^//VV X jSTjATxay 




lfu£> ^fj&j jit ^^i^^Umz 

^U^U,lXL(Adelard of Bath^l^ii^^jy^^ 
-^^'^^A^ ; ^^^^(Sarton) 
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"The Arabs did much original work in this field. They 
seemed to have a great gift of lucidity and were 
remarkably clear organizers and classifiers, qualities 
essential to Mathamatics.'t12] 

C/i>V t U£G>850cl») </Wl iff (Jb c/V jl/^l fdf 

L^i^T jyu!^ <L - 1- If (T/^i ^ lTLv 

>^ {jyflUt > A/C» - 1 '/jybP- ^4 ^ 830/ Uj (/ 
^ A c/v ^) U - 1# <Z-~ lV( Arabic numerals) (J/**: wT/ 

e~ bjJ-tflJt^Aj 1 » L- iM* if'f^ 

algebra, algorithm, zenith, atlas, azimuth, cipher, 

-^U®&X{S£6(t£lSM&&f(»&- zero or nadir 
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jfMjfilJt i-i^L JZUlAI S^lAC r987s^)^/l <L 
^(/Lv/iTiT^Lv l Jc< c/l/tftf &jj9\J\c-&£} J^lT 

Ji/ly (/L v_ if j) I* tf( scientific method ) 4- J f J&\sj» ' if l& ^ U* 

-(On Relative Quantity)»Wl%^(3 

jl i i^uy L;j//ii ii/<i ty <<jf ug 836-90 1 ) ?/<^i o-.fr 

(integral calculus) l/ *'^^vil(sphericaltrigonometiy)(i/^y^y 
0^l^lf^/W(^£v(sun dial) \£\3tf-£L.\*\jj>$$J: 

^PUcTy^S^ lA if^-<£ f. Vutc- u l; j ty £ jy iX /</u 



68 

'^(y^- l ^-(J^'^^ Arabic Schoiol of Mathematics)!/^ ujT 

^iC^Ccity'^V^^^^-kOr^^^^tv^L^V^ 

j^^lXj/cT*-^- (Trisecting an angle) tjffT ^j/li^i^ 

.Ujl^HCmethod of exhaustion) 

drawing of the jTd&Jf J^^^^^ 

^(parallel postulate)^ ^[f-^^^-^J^ ^1>VV^ 
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-<L Jilt UiVfyJ^ &wJ\st-j\so4:c-UiV fu^tf, C 
(Kaprinski)(/y^f1912^^y/(A!gebra of Abu Kamil) jYy.l 

ifV Fibon acci f 1 1 70- 1 25 0) (jf fc*Ai» txl/<s-j3 L 
til ^c3/^(^(ATwJ^( Liber Abaci f 1202)(jf U 

"Fibonacci studied under a Muslim teacher, and travelled in 
Egypt, Syria and Greece. The horizontal bar used in 
fractions was regularly used by him and was known in the 
Islamic world. "[15] 

I^C Book-X) J— Ut» L^-»<»^- L/^" ' L/*'- ^(J^ ^-s^ 932) 
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i/L^iJb tf\jj>\ ^ y:U j^^(.91 2) J^BV ^ IJ^-Z f?l^ 
i/^lJyT^KHeron)^^'(Diophantus)(J^i^t^^j^^ 

^ ^VSjJ* 1- 0(^^835-91 2)6 A C^' 
jt 9 1 493 (Venice)j^y & li (Centiloquium) 
ji\3&jj»KOn Similar Arcs^T^i^l^V*^^^^ 
i^j>l^^t^lil^Pc^J-(J^^(Ratio and Proportion)^*/ 
t/li^ ^((Leonardo da Pisa)Ut I;jWu<ji/V^^- ^ 

(XU ^1711(^(^1170-1250 FibonaccOclLVU^i/^JVlt^L/ 
M3fJiJ?£uj!c^O>3lJ%UZ(Uber Abaci) 
</L0(>i/W ^ / ^iiJ^G 922)tfy ^c/V'W 
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wj^ fjl-<£ J^' (jO/vjl ( \J*-}\j&\ /* jU*£(sine tables) 

^iw;<j^ jxC;> if^y ^Ji^T o-iX /i;yiyi/^ 1X21 5 ¥ 

^»-j£»<5(regular heptagon) C"* J(^^l/' , U^(X^[16]-(A(>< 
cfi b^^JlJ-iS/ti (George Sartorial- ^If 
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(Saidan^l^^AV^ 

-Zj^Kdecimal fract\ons))^/J^j2^^'^U^Lf^^-^ 
l-UU-A/^CStevin f 1548-1 620)^' c^^U'^V(Dutch)^j 

- \J* t}S3?iffe U&iJ-bj-X \j& ^(Elements )/» ^(Xjj^"' 

jCC t/i "J^D&<£ r J? C 

^/L^lfi/ubutfakJ'bJ^V' :Alhazen Problem)f%V.U> 

jy iXJlri .;u i if^ JVjt/'< </V-t£ i3*V ifiA ^i^> A^: 
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240 <^jt if' A 'J\sjjs\\J:V 450<Ll^c/' , (^ fi<CijW 

^y(/ ir i/^tc/ J 'J-^4 r j/J'^i/(Book of Science) 
l/Ll^ljr^l^^i^CAvicerina, Le Livre de science, 1958) 

>£/<-l?<Jb ^vjl Jb [fij &f (j 8 ) ( Jy* 1 364-1 436) «U (/l? 




14 

1 . First to show the generality of sine theorem, 2. Gave a new 
method of constructing sine tables, 3. Calculated a table of 
tangents, and 4. Introduced secant and cosecant.[17] 
i_^ , -^(calculator)^l^^(j^^953-1029)j>''Jil 

i) Q \fs.stfJ:Z St/l lA 1 880 i, (Adolf Hochheim) f\ t* ^4' 
-£-ijf&\>u Ivjt? 1 998^( Frankfurt)^/0 

JAk< (\> /^J^J.UJiSz^ fjL Ul- ( F - Woepke)il » lTV 
1931 ^(Algebra of Omar Khayyam, New York) 

Principles of Hindu Reckoning.Wisconsin, )Jz/\<iJ J &'S<J$£j)J>i 
cU^ij ■■UtJjb»d&6/»6^-^^xitd'- (USA 1965 
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J^JJ* 5 J— OL J^y j£ (GranadaUt /<L 1035) #1 ^ 

l/kfy ^jxPf* 1 079 

^5 6 A£ >> 2L'd?L tfy£ / 41 lT U^~l/ 

i_ \JL I? \£))}jt f 1 999 <L uJj y I ^jfu^'UZ rtSlt ^l?£)&6 If 

So*- $U (/i ^jljlj c^J IT LG> 1 1 50) fc\ tzf. U If 

^y Gc/'i- tyCAj'btf. /jj$Zlctf» ^^J^lX /l-f- jj?^ 
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. &i (TJ^y < J (j 1 c^< ( fc«y JyV js? <j* |Xj - wL^)CT(^l 

IT C/^J^ ( Madrid) k / w U j ife 1 007) J.lJ^ 
dtl/'ifjiVi JJjZjl L. JTI Jl?. bfjt (Carxlova j U 

<L(John of Sey\\\e)J^^d^yJ^i^^L^'^J^^4^^ 
ommercia! arithmeti 

^{fijjt^^Jr^ioiJLlfJ^ ■jZtfti) <L(Adelard of Bath) 
jd U ^^^^v<^l?^y UT^I l^A^J 1 21 7 
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J'd/&<sJ&j/tf ^i^CC^^^ tZl^l(MareNectarus) 
Al-Bitruji: On Principles of Astronomy i_(Goldstein)c/1^Lt!/* \Ay. 

-&x6tjtf 1 971 c-.Jl/\Z\fc-( t£ 

J^D^UXCProf. J. VerneO^'y) z^^,yjt ^956 jt^jlj 
VIII International Congress ^U^^^'ijJ^^'jifXj^fl^l 
j£Ss^£,&ltfJ^^s 3/ 4 3 ss2_. J '£.(of History of Science 
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University of )>^l^Tj:^^1970- j^^Jir^JX^C^ 
^/^j)U\f"i [RP. Lorcn^^l-J^V 1 ^ u£^''(Manchester 
y^Jl^yf>V(Jaber & his influence in the \Nes\)"^y'i<Cj\jZ 

CTl:^ C^LX* (-^^ ^VjjT^^^ » 2— c^J-^-^ C^t^J U=^*o^ ' 

(Moses IbnTamoon)^^ Uk. Lj?C /Hv \J\ ^JX J^J 

(HSuter^.^ly^i/^^/i^ 

^ \X J^iSjl I? Jb *£jf t 6jj £J(, 1 204) 

-\fj- (>V y f 1217 L J? I f.^^^J i 
^y^ l (J^j^-^5W^1952o^>'^^^/'(Berkley)X^ 
_^y|^iUCaluminus)i/^^ 

J?*f £ fc/G^l wpy (/!/■ jl^l c3j Z-Xvl^ifo 
Jrv^Zl tTv jC^ feK»jt Jc^<> ^^^(Ji^L^j'i-'ii-^l^ 
LJ'lJ'L (/(/ jCl/y »{/ ^j^tf^L Wiy u^i^£ y >y 
^ i& jy v i i^i-i/i ^ ^' ^ ^' ^ l/' ^ &ijr*if^ 

^> j3 (T>clf /iJrztC 4_ (iV'-k^ ^ (De Revolutionibus) 
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Hi 

< kr V ' < 6»j<6& jtjh^ y^j^ijy t £ d V 
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f\ Si/*-/ ifV ^ ^ f^V ^ v ^ f& 6 ^ l/ 

(f(algebraic symbols) J^J/L^^^^^^^fel/Lt^UrlX 

c/J< diz.^ikjsYffl&ty^W So\ 06 8)(/i*u U(/ir 

^L-CSanches-Perez^^^c/ 
7jl (J^lX U&c6? 1 ^' L)i b if I j 1 9 1 j£ </^- I? ^ 92 1 ji/^ 

>jKWoepke)4l^KSuter)-Vf(Steinschneider)74f ; b^^ltl 
j y^b^Vl?" /(Saidan)^'^L^ , -^^^ l ^l^<.(Renaud)itc7 

-^73 J: (^(Kuwait)? 1985^.>0/yW 
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^^entil)^^ 

-l/^(!ens)/^J^^ 

^H^^M^/M^^L^\f/^fa\^ 

*>< 1>\$/»L iuy^xs IjL fyr lw \, 

^fa^W^A/JJ^jt4^ JL g^ 
^^^jtj^^UjC^^u^^fa^ 

U M J><(concave mrror)^^^^^^^^ 
^l/^U^l/ focus)^^^ j^^'^^^ 

^H^^/^cf ^^magnifying powerU 

- Jc^>Lij(/y binocular vision)^ V/t jl^L^lr^ 

j ro< l ^ . z i_ u i v r,i^ j* fa^ ^ 

^energ^jtlA.L^U^^Cvernier Callipers) ^fW^ 
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lO/l^VlXj^Vc/'t^Age of Faith)^ujT£l 
(/(masterpiece of optics)><l^£lC^l^l^(Opticae Thasaurus 

-i^>ol£l(telescope)^^(J^vjl(rnicroscope) 

"Without Ibn al-Haitham, Roger Bacon would have never been 
heard of." (Age of Faith, by Will Durant) 

t/tj\ut^A<Ci£>^&i\ i\SfjCs if s j ot fat & » 

J$<~c /'^b'(physiology)Ji'L^tf' i /Ti„ J>r J$ 
(binocular vision ^r^ijrjv (perspective)/^ ^(optical illusion) 
f(dioptrics/catoptricsXl/*r^ ^^y^^^l^U'^I^IKmirage)^^^/ 
(commet)^>l^vb(^f(galaxy)jl?^(rainbow)C'y^L/ /<(halos)<^l 
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^j^Jj^ £-slJj 1 795 If) &^Cb))J? A2<z- 

J^'- 78 ^ l/^ ff^^ U 247 79 J^" (-/'- k^-*^ 

-l^tfarmillary spherevj'planisphere 

"(Albiruni) took it for granted that earth is round, noted the 
attraction of all things toward the centre of the earth. The earth 
turns daily on its axis and annually around the sun." [21] 

<L (Avempace ( t fit U <? 1 1 39) A cT-i^J J^,J>jj<£ </>•( 

& Ulj ^ ftPadua) frsi^/t- 

C^d'/^^^^ 1 <L( BurkhardO^vl ji.Jfc-' jtf/i ^ 
l/J^ ^yl^^^^^^^lfifutiMoonsh Culture in Spain) 
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y(infinity)J^!Kvacuum)^(force)^A(light)^^(heat)^l7 
l/i_JL^lv;jK>cHll(motion)c^ 




^&*>>[*3\ii?3u , hzff&3'&*SkJ 



^ U>s**6u»l If ^constellation)c^l^ i L^^X^(J^t> 
(t/fc/p (^ji ,10181- c/'-[19]^ £ 
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jlTk J&^^j '6r>-Ut 4H (/(tables of densities) Jsj? L. 
^d'X^^lTi/'-E 24 ]^^ I; l/^'y?'; ^(hydrostatic balance) 




«c t^/i <(> </Vf^ 1 926-1 996) (iPljS/iS 
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Speed of a moving (jrf^U £ c^J^lf l/'^ Ji? (/ 
J^^t/^Li-L/IL^lf'-Cobject is equal to the moving force 

cfo VI ^ t/j> Jc^|L- *~ ^^^^ ^ 

y^i^ J^f J> J( theory of epicycles) tyJfi&fif 
c^Mlij^^^^i^-oi^^^^^ ^ model) Jil 

y^C^DunScotusf 1308)(^/»t'^(Aquinas , 1274)(/L/ 
^(Copernicus ^5AZ)J^Ajhj^^4^>LJj)^^c^. 

j\£iSb?'6diA j f^^4-£^ ( - J y cho Brahe ^6oi)^u 

"In the absence of a medium, the body would move with 
its original velocity. Velocity would decrease in proportion to 
the resistance of the medium." [23] 

jt , 1 983 c^/(3 D ^ JV>^ wTly lT^L ^ 

i,^L^l)l^^(Merv)vV-^^ (*1200)i)^l(^V 
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7 

l j > I J U- JV & )&j \)j \$f» j < cAfe j'fj^M 

L * V ♦* **-^ • •* 

_iL^cXXsun spots)L/V , £ r C^->^f' t^e/V^^t/' 1 -^ 
^ ^ jU* v l £J (f 786-833)^1 
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^(Ideals and Realities) if £ & -U^P U* J i J 

International Centre for) $^$/?J^f ^(Trieste) 2dJ 
le./>e- Jif. <\f jWs U; J/^^/^IT (Theoretical Physics-ICTP 

'^(J'v uT l^A^ c^t--^-^*^*^ (^cr^t-L^^c^^f- -1 ^^' 30 ,ooo 

Abdus Salam International )U^ifoj^/^J^/^^j/^^ 
-£_t*lf fclf <£-f fcZl (Centre for Theoretical Physics 

(jif 1958 ^(Aeronautical Engineering) 

f (X Jy fe^l^A '1982 Z &ll ^f&JH tfU/ if C« 
f 1 998-^ ^^dt^^MU^ ' 1 992-l/i)fj-U>fl 
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J[sjj<=-jf £J thjtiW. if(Regulus)</4C »vt> 
vjlG872 is^J[f-0i^.)i^ tbs^Ajf* 1^-^840-851) 

f 1546^y tf^V'c- ^/js ,1537^^-1/^^1135 <L 
&V< j£ &lj ffi Jxt$G~ jt ,1590 jvLjvjI ^ ^ 

JtiMl *jf f% f j>.j ijy/\ S\y 3) >^> ^,1493 
-[25]l/f If J^^ii^c/V^i^ (Compendium of Astronomy) 
-J^^'L^(sundial)(J>C/5^l(Nilometer)jT^tjL^ i L L /l 
Jf* &^«>(5 li_ l/o^Lv> M (f 873)L^^' 

Jj 6 O^s/js^ fob ctJjJt- tJ 
f jl^G870-892)>^(Albumasar ,886) j/^i 
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£(Leon the Armenian *813-820)(^Ttfjc^»l^j£;i£L£ 

LTV. wi?r\£ U£/J^25,009 /ftcfcjL- Jx^ & fijJ* ^ (jyb 
£ £ l/l bi ifj$lm jtf i££ ^1.^^24,858 

vjl G 829-830); c^y^ UsOl <L \Sfi h JlS&i 
i/jSlj-JL ifii^/jt ^\j^$L- U Z<J^832-833)<3^ 
S.}^\%L*Z33)J^i^bAu?l/^ 

-<£j£(f< tables of shadows);^^^^^^/^^^^ 
Ifi. fc^o UT» tr^y^f- fc£(, 836)(j ii /^IL^V' 

<LG831 )>^Ji l£ U*y <Lk ^UyM <Lt/Li^l 
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lfJ^'<L JL& ty i s/c/'l o-.frG 909-946) ^-.L 4 ^t- 

-121b ij/i WjJjIJI ^c)L ^jLl?- &u*3 ^iiw G 1 ooo) 

^(quadaranOJ^vi'^l^li/^U-^ (comprehensive instrument) 
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-[26] ^''Ci/T^O^Aj^-^^^^ 

vUl wl^(zodiac) ^^ttfrjl j{m \,y* 

sy^Vt/l <L( Dunthorn)^^ i ^ l/VtA 1 749<j£ ^ Jl?*-1 If 

^ if J ^- t/f*^ ^ ^ bjri- if tfJ & *4- L L S(^j if>- u 

iSlJSS L tfLj e j£lAj»l 4§<2£ 5^365 Si J (J" 

His great discovery that the direction of the sun's eccentric as 
recorded by Ptolemy, was changing. Expressed in terms of 
more modern astronomical conceptions, this is to say that the 
earth is moving in a varying ellipse. [27] 

$\yic~^y£-D\e Scientia Stellarum^J^^^L^.'jdiJ^lull 

(Nallino )^tJ^J^li»LI>r^:p1537^lXL(Plato of Tavoli) 
^jj , l/6 \>jt J)J?^t Xj /jiS^.jit ii < J^i} fc_ cJ&jZr: 899<L 

V ** •* ' ♦ 
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fJ)/Sc£j L- if' ^^'/i l£/T^ 1 024) j &Jtf.J?l 
JjfjZ{Jj/^;^^^l_( Copemicus ^1473-1543)^/ 

uXi 2. £ (C^jfficZs ^ijjftiSt? 1 o3oMy>i d*^i 

\f- \fyi ^{m\m\e)^jt{j'y/\J^^i^i)^j^ify l jt^j,\ 
ifjt ^j,\£s\J&fj b^i^ <L(, 1 037) bf ^ ife ' 

J i^^i ^vljj lii jj i^^^ic. i)T jj i^<( j£ ji>2o) 
zii^;wU(venus)iA/i^i/i-i^(^^ 
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^-l/'^h! lT (inclination of the ecliptic)£/jyr'l9ybt_J(/l 
^(Sun's apogee)^ frjl ciLtf^ < C^O->(Jl/'-l/! '$±t>ZS<\Sf)2Z 
f^'liy^Vi/'-^jr^'/^IO^'li^Sei-i/I^Clongitude)^^ 
-^ty^j^c^ (precession of equinoxes)^'-^' JC^'c^b; 
(axis);/ l^/Lfc 2- 0? % ti*f/&f£L c£j*- ^js J\ 

Jl^ 1 ^(scientific dataWi i^-A'l? 
^vju^U^I(iy<jj(/j'Ll/l/ < L(Simon Newcomb)^/^(,/'ViJb 
J^lXCsine tables)^l^lX<^^lX<&l£i)l5*l^lX 

-r^c.lwlZl;i/^lf^j;>^I^C^(cotangent tables) 
<L (/I iTjb </b^ ^ 1 1 

rtf«L(Tycho Brahe^u/JtcJ^^b^l^liJi/I^^L^ 
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animals to depict the constellatidns."[28] 
JL\2&y$/.j S \UbJ'\i<'\tf 1048-1 122)^/^1 




(a) Base plate 



Teeth on the gears have been omitted. Figure 10.3 (b) is an 'ex- 
ploded' section to show the meshing of the gear-wheels. Hole a on 
Figure 10.3 (b) and 10.3 (d) is the same diameter as one of sil- 
vered circles on wheel 7. 




« 4 3 2 5 

(b) Gear-wheels 




(c) Moon's volvelle (wheel 7) (d) Lid 
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(coordinate)^ 7 J $A/<£ \Jsj\?L- <J\~L~ &jrLJ*£- jCystM 

J^C^d/u*-^ j/£ ^ J} \m «L jl \X> be Lzj* 

-(velocity of light is finite)^ c& Oj^ifjjJ'UzL^ 
jt 92 lT ( / , -£i> I Jfi 1 040) fil i^l 

;J'^^&j^J\Ut^tfj^$\fjtA224L-(Ramsay Wright) 
J t>jjjj\<z- ^V*-J £- U >>M - £tA 1 954- 1 956 

"Albiruni wrote an astronomical encyclopedea which discusses 
the possibility that the earth might rotate around the Sun - long 
before Tycho Brahe - and drew the first map of the sky, using 
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^'(Spherical astronomy) ijji/^fj&j'i <L(/"%1 281 )(/'l/ l l 

tljjljci^^^ [SM^(? 1 276) 6$f<JJ\J* 

4< if <J^t>lff 1276-77<L t/l^ ft ^ 
if L^bT j JUv <L t/ly f US' (star catalogue).^' 

Lu\e Wunder des Himmels und der Erde^yV^&i/'iAl986 

i^^ir>-</{^ 



us)L- 
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vjl (Julian) ^ ^ti/J^ >1079&A j#fd k ^ Jft^ 

3770 v jW/i/'-f- ji A <=~ U"^(Gregorian)c£>j£/ 

tf<L(/li£<s_,-^>*V(leap year^'^-^t-^J/^wCl^Jt' 

-iL2-*<J$W^Vl^tfck365.24219858156 
ij^AA 1 85 1 <L( Woepke)£^ J/^J*bL fJL 9 f U 

(Pascal's Triangle 

\J^$jL\ (Binomial th eo re m J^i jl <L JL^ 
theory of )i7> 5 (iyli : *^/^i_ c/< (J^ (Jy^Jt? ytf ^^bcKco-efficients) 
Li Descartes)^6i Jb(/L»r* t Jl^l ^ l/ ^(parallel lines 

\$jt\f?ji\ OiV o/(/(f 1 1 98)A ^ 

^t)-L^j{j>\Jl*\tfL\j\J'£-*^X 

,JU c^l if )^£*L (WiSifJZ Jlfii L J\-i?Jjl) &'f 

( 1 ) L iL L* *a /uusCfL </ 

Li(3)j3luZLi/^>j.S^^i)U(2)ulL*/^J*i0tf>) 
A i^K»J Lj\y c^.(Halley's Comet) teiJj3/'&3& 
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L Oh ta&^/jZ d*'^ ks^^V /' JCc.A.Nallino)^ 1 t.<iJ.(/ 
Ji/L Ol 1 ( W<L-k lA 1 9 1 1 <=- (J j>v If D U 

v ^ jl ji e jlj'ijjj> fao^d ^/IjSJ&I fa &6/ 
JcC u^CCl t£ jf/< (jc; iS' Ji? f^ySi {ji<t- 

abebooks.comy^l 
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&V ( -&a L KoU& ^ Jb [f\,j jV G 1429)^1 c/^'^l> 
/>^)^l^/^(^U> U lj^'yUZl(Jj>v / (Stairway to Heaven) 

Triquetrum, Armillary Sphere, Equinoctial Ring, Double Ring, 
Fakhri Sextant, Small Armillary Sphere. [29] 

ob*& fob <JfriJ»^iSo'^f-^y2^it„i/j&\sij& l jf 

{^Z^o&^ou^ot if^tf^SiJ^-i-L?-^ & O i U\e 

i?lfo <<L(S. Bredo^^.^'^^^-^^^^^^^^ 

1460<L_(Regiomontanus) 

-^IrU l/(^(Queen of Sciences)X*VL-J 
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crV <(s i n e VV ^jf^l iiijXMJU*- J?VV tflL^ 
sjjj^il l/'-L^J I?*"' (cotangent) j^jCjI (tangent) ^i^Ccosine) 

4k(Planetarium)^/(j^yJl>^ 

^b.Uc^Uj/(Andromeda galaxy M31)(/^4r*-'^ , l^'964 

Jt/j tf \2&x\Ss ft* * {2-x<C f^jM 
U&fi$r-lfi£(Book of Fixed Stars^y^/^lPl^/^CO^ 7 
i-if 1 624 jr'Simon Marius) cAl t/Vjb sa4nf7.jj>\J\sy&\s 

1612y^ 

±#]f V^L^^CL-fui^fyf/jb^^ 
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H 

j>* u Jfyuji ^ T)c^;y JlV^-v j£ :£> iy fL 

-if 6^ 

(astronomical tables) 

(secular acceleration of the movement of the moon)c^(Jj>-jf 
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tut* L- \J\ ^(Vernier Scale 
^J&£^ if ^JLA 032 ^ U^T^I G' ( Venus)nyr; 
(jyVSrJb It J>*l« (JL^V. i^-f- k-c \£jZJ*£-b<ir*f 
2l(Jeremia Horrocks)(J^^jrubc^yAy^^Jl^(^VtTl2- 
l^-L I* Uj£, 1 639^ J u£l lar ^' i- i/U l^lw L / 

& JuT i/ S (*i o 8 7 yj i> ^ >> 

^iJ/^U>t J^l-Li/'-^ l/jtijj<'^xj I ~Zsf<Jo\edan Tables) 

^c^Ufl\f^y^^/\L( Alfonso X^yUfls&l^t^y^ 
J lPl(£l<L ^ JljT^G 1 543) t/vyC/Jlf iffC^&AvUlX 

tjL&iijfa (Ii £; i/t J? <L G1 222 (/V) 

(ivyfiJ ct^l (/^T^ 1 1 978 1, ( D.A. King) J^l -(i li^ 
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-<L.\f ^(AzophOlVf tttcrater)^/ 
</L£^(,1126Xj>L£M^^/'^^M^ 

£>VlX /</'-l£/ jtV^ 1 005-1 1 71 ) J(^>5r^>#b-L&£rf 

(Simon Newcombf 1835-1909) t/^Uk ^\£/S2Lj3^ zL U 
(Sedillot)^i)c54r'-^<^Al/Lrc&(Lunar Theory)^JdCV(^l<L 

^ ^>jt cU& if (.965-1 039)^1 tf.Sjtj>j SJ IS 
J?Jjl J 1 -'} ^7^0 Ji- J\jt (^/(Resume of Astronomy) 

os^i j^>^c'y^ , ^i^^iooo^J^ , ^k;>yL^yC>^^iX 
iSu ijru&ififL- bz ^jOt j< J> 4, ^iwU t-£ u> ^ 
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1^(^1393-1 449)^ ^ U>tf>J< W I^JjU* 

(/(Fred Hoyle)cX>7>/i> ^ Jj/^ <-/ lTuT* 

Karmil!ary)(jATKsextant)^>iy^5^. jjt^^j/ :/<C 
«L ^ ^c^-(astrolabe)^v^Ksun dials) /bV 

-kA/l^' 1917 ^cJ , -» : ^(Tables of Planetary Motions) 

asterpiece of Observational Astronomy) 
-^£^cMMJ.Greaves);yv4_^'1650^y 

uy/<L i/iij u0 i;i ffu^tfii 1- V' & 
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£VI«L( Angel Mestres)^ /^J^Ltf ^1^4^(298//) 

j »/ Gc3/>j ^ ^Jc, 1 201 -1 274)tfj^ Jl/^ 
^ ^1 *>£( Figura CataXYl^/^ D t^/V 
^J^j^L/<L(F.J. Rageb)^l>J^yruri(^J>A^L/^ 
tffs&l/tJr'/'L.fs c-&f.L- {f Mot <JX JSJ3\x&bjL,\ 993 
i-(/v^UOr(planetary mofeOO}\.tf)f»*fj$ty^jrtf t £i& 

j»/>^iX^JiI^j^990^^^ 

f ^(elliptic) {jrt-Jj. L jM^if-lf 
Heliocentricsystem)c^fc^ 

j&CiJSJZJM&tfJ^ 1 237-1 31 0) (jJiJcT 
U^^i/l/^JiPOjI^^^ 
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^^^lfcC^'-^81.5"^LbY(/^Lbi(celestial globe v/(]U> 
^^^vWCl^l^CGiralda of Seville) Jj^jT^Vft^ 
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l/L 0* bV ^ l^V Jfr {fa, ! 561 )#^/ Jl ^ 
^1585)c^J'jk(^y^/^ 

wXly (mechanical clock) Jil^J^/i/ J\sjjj*>s jSj&tiTjZ&ltfi 
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£&^$$Ji\j*j>p, lit 
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,996 

tfjfi f10239^/^U 7 

*1092»&^i£(M£ 8 

jyri? fHOI^yJ^ 1 9 

^•Ulf ^T' > WTafoj&XMrf 10 

6f^^lf^>"^ ^/ A259 i^Sii/ 12 

,1295»^Jy/ 13 

tAl908Z Cj3jtf\\$-fi\,\$sj 

Jj>l f1577>£t^lfjj>l 15 

t»/ V:jt{jsjjt ^jjffj^f Jit, L jy^j 

£ (ft- A637 Jfyjo 1 632 < f 1 675 & tff* 1 666 J/* - J^fi 
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L Jjj>ut A 240 J_ L lT'i iwu^tt L- d ^ If u'j ^ 

Jbv <L 6^ J"- * 1 999 ySt£ t/l <L lJj^ I - (/» i^v (j£ 

u ^ s> } <£ & if iM ^ tfii^tf^ ^ ^ 

fat ffr frftfaj £ 

cM 2j 4 
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/if/ ^ ifa ML L b&<t 6^dy 
<fy6~jS\sjt^/£^zm^rmot-W^\y-$\f 1/^,1256- 

(J^l^ _Xl (J^J^ --^^ '-^ C s pecia I ists) L^yT t ^-J ' ( eye surgeons) 
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/^(Kassel)J^^L(f 1592 j^Wilhelm of Hesse) (jl^tfa&l 

Quadrant, Azimuth, <L lAUraniborg) 
jl^UT^c^L^c/'Ulf ^l(/>'Lit(/iJH(jY5<:armillary sphere 
J2(\6 {Jj^jt *g>jt i? £(Torq uetu m) f^^f t ^ £ l/ 
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GY( photo receptor)^tj>y jL^/ i>i& 

nical terminology^Ui^l 
U^jhj^vi-UtJ^' J r (/<(Cornea)U^I(Cataract)dXl^ 

'(Albugineous humor)^^ ,l lf(Cornea) c i /'''(PupiO^I 
'(Virtuous humour)^ uA(Crystalline humor)^viVl 

-(Optic nerve)(J /% J L^UDI 

(dark room)^ /CC> (j/cAf lUiJ^jc^U^ 

,^(3^i r 6t^j^v^T^(3^(image)^l 
l/^yijj^l7(£l<L(J.J. Walsh^^.^w^J/AjT' 
c5iZlcxly^£_U^(The Practice of Medicine-1767)c/^ 
cf<L( Haberden)c£ii I u_>/l Zl^y i£ c~ £-£\<L 



114 

tft^ if A \f'*$ALi Pterygium)^ &J*J^jfjJ^ 

^(lens)^^/Tuf/Jf^t/f^l></( ^Coptic nerve)v 

LjL&f?ij\/\ ^IJJUw^(f1031 Jesu Hali)Jri^(J p 

~ iXi^Uvji^ l/j £J>jIl^ I5^c^^;y Js/\LS"\ 

1 solT/T^ vJ^l/' -Uf ^ ^ ^CTi/i Cf-ui ^ * 

^(optometrist) 

P.jPL^j\ji*ibL\$i&*Jf (masterpiece)^^^^^/'^ 
^l^U(AMf(Glaucoma)l^ 
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(/4 Lhh i/AAOptics) 

\& m > JT [jjifL JL>) j£T<(c h i a s m a ^(/^l^ttf 
J^/^v^^y^f^'^'^i/'-t^i/Ctheory of vision) 

i^lk L1L lwLgj:^AS\&.j)\<L^J 

jus* ju i?i(/iVf & t^-f- txs?/ -j^L lbs 

c^l/^(^(Pharmacy & Medicine Through the Middle Ages) 

"•^^^1/^103-112 
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iSz *A a**- &*<&$\fif\/4*-Ji 6&\f*>\x> \$/j>/\£ 

diabetic ) Jtfttf J\ if- Jl* *t;-&V ^ <A ,/<j/T) 
>J» ^^'X' Jttf y*-^- J^J^-LTui^^l^-^- (r If Ij^C retinopathy 
J* /l/i/j^ <L jA^f- i/<L,/^i (-f- 3 If if ^ s?> 

. LfV< >; y ^ L u/t ,l i/i - / 1 * 

&\> jt , 1 905 ^ JV^ kC*Aj£ c# ^ l/ 1 i-(Hirschberg) Ja J/ t 

JV fbtd~t£- fa (geometry)d^^ 

j^lJy^jy^lfC^/i/c^l?^ problems) 
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10 

feLlWlc/ltf '(Science of Light) ^l^XOptics)^!^ 

ic muscles) 

t£(De Aspectibus)L/* t ^T(ii^yjf D^i. 

"The book on opitcs by Alkindi, provided Europe a basis on 
which to build future discoveries in the West." [32] 

*J$<J <jPjt^^^.yJ\^f^Lj\jL /Vif 
jCcS- <L (Witelo^iJb cL^t?y vjI J*7.b ^ UP JlT I J\ 
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J^^'&^V . 


1 












\£S>Jjj 













jt jijkU&S^ 11 i iji^s b&<C( Anatomy)cM' t/ 

i^/l-^l/CNational Library of Medicine)^ V 1 -^//^ 
(http:/www.nlm. nih.gov/exhibition/islamic_medical/islamic-10. htm' 
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'(Levi Ben Gerson )tf7. tf.ijA<( John Peckham)^ <J£<d*7.\j 
J\i>ltfj#c~l t>j}\ tfjLttjL&JZ %>f :Snell) JVwitelo)^ 

"we have it all from them (unbelievers)." 
(/MuljfLlrtOpus Ua)Us)if^ji)^\X^S^7.\j 
- [34]^ //jl l^U-£ S&sfyJ 



120 

^&£i<Jjj^jtj)jk))c~(l£-tfte Optics of Alhazen)fVl 
-\Jt3*?M£/M&j&t£f\JLMo)»>-^ ttjLt 1 989 

njt^CC^ ~dx;J\76A^U*'^J$*/f (Cognition)^ 
Jl>uT^ (Tc^jy Z^^k^^ (JV-,- (J^^- 

■ tfu-^-t/L iX $ cfe^ ^lTuj-/ ^>Vi^iX 

<£"rhesaurus Opticus^ jf lJ^y|^(/LlXt}l^J^(j^^^ 
^(RisnerV;^1572^(jy^)J;L^IL/*U^^ 
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_ \$ \yt ti £iA 1 970 yJj L L/Z-( La ngerma n n) ijt/^. 7 ^\J\ 
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^LlXjlcfi-G 1320)^^0^ 

eA 1 928-30/M £T«L ; Lt,^>, y ^ fcj; Uil »y b- ij^sj & I 

"Vision is a product of an agent wholly external to the seeing 
eye." 

uuua iiiicviiuD 

rculi confolidt- 
imferentiim ; Ec 
oncauiutii ntr- 
ifuperfkie con- 
milii. Etdccti. 
ui fupM fijptrfi. 
:iocoflroilil;c)uo 
nioelUJtuieon. 
nSnrauiiturln. 
ctuiiuil ntrnl't 
folidationii uf()i 
juidlpanpyrt- 
ipud toruocnKI, 
nii.Etitm itdt 
^Uftrtliipwel 
iJu cofoltdiiio/'i, 
iio cao«iiuttd> 
li mutcranpud 
if erficici conct. 
rcuf* rtntjf circa 
leclio»tioii,mii- 
id»tionu:ift»cf- 
idc5ciuititi ntt 
declinttiorw.U 
tuniciru.trenflt 
«ettereft»fgpcc 
l,4ce*Udiruria 
raidaliitquoafo* 
i^cnii: Sccriifi- 
ocanitMii oeruj, 
onYnib.partib.o- 
nictri uifm.idf 
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[11 | 

£ J lA # <iM< < (tutia) XWtJtj^ 

'(alkali )(/'' '(a I e m b i c ) I ^ -l/ Ij fj^J^ C 

<( Jar)»JT< (saffron) '(elixir)/^ <(borax) Ju '(camphor)v)^ 

<(Julep) ^lJ^f (coffee )i>y <(candy )>£<(jasmine 

<• '(sherbet y /'(syrup)^*7'(tamarind /<(typhoon)cJlj.^ 

i_ jyL^-(sesarne)|^^Kspinach)C'^''(sug^r)y^(henna)^ 

£ <L l% uA^^L U#^&2> ^L/fMdensity) JVt^l 
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\/^ijJ^y^ ^(oxidisation) (5) 
JJ,j% L < (nitric ac\6)Ul Jft&LJk ftf L J\ (6) 




jsbjfi^?*l<(si\ver nitrate)^/^ I'j^"" '(hydrochloric acid)>^l 

cJ'-(ammonium chloride) 

i-i/l(12)-UV/(mangnese dioxide)>l^T jlj;^^^^ 



126 

>j£*6 Uf<L (Stephen of Alaxandria)t^^^>>^'^ 
j>\ffiUfi>-t- (T If \S(Pjf\j^Uf A? 8 1 7) ci L> i^U If 

jU^CCiKBook of Kingdom)^!^^^^^^^'-^ 
^l^^c/'Ulf < Jyfv Jjk-fJt^&My Jl(Book of Balance) 

d If i- (Aj£ (/>- tiv'/Jt- &700-765 "<Jj U/^LIc^lf -( L/ ^ 

i--fl f /4-^(/L(sublimation)fcO A l/-i?^lw^^J f (l) 

L/ ltfciystallisation)i_k Jt^(/l(2) Uto^ ^ V 
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'(Potter's kils )^(oven );r*(Jars U(phials)yviy 
f(candle)L^>^' f (basket)J^f(filter)^U'(roundmould)5X(pestle)» r ^ 

-(filter linen) tM(cage)iy^ 

&\r 6464 l£lf ^UlKhydrostatic balance) 

6^tjj}i (organic) 6^ t/ WM^-Sf?^^^^ ctljf 
j £ cfy^fc^ J?, (£ tj£ j <L W I - S 6& Sd ^> ' L/f^cAinorganic) 

(mercury) J^/vKsalt)^ L-^(sulphur)/^/L/^U «L i/^ l/Jb uf 

[36]-(/(£^Uj^i_(Paracelus)j/^l 

-^(theory of matter)^Y(J;bj^4<^^->l 
"Bodies are composed of indivisible elements and of empty 
space between them. These (atoms) were eternal and 
possessed a certain size." 

6* J? it dV»£- cf'Ut 4- S&L-4L-4 
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(practical chemical process)(J^Jt^LK^^^^(/^16)L^k:l 
^.iX uJj/^X 1 8)-L/ .siUXaqua regia)l^ l/l 1, J\ <L 

Liber ) Wj^C. (jk.£ it ^ if- f- ^ / ^ fa 

etorum Bubacaris 
id? distillation, calcination & crystallisation 

^(shears)(j tS> Xtongs)l^ Xpestels)^Xmortar) ti/' 
^UTjuf ^i_uri^ 5 C/. 5y >Xalembics)^ Jf<(beakers)J? 

[35] tffrot uZjI/M/O^Vu 'J* ^?6"? 

^(bellows)tl^-U^^^^ , > 7 ^ , ^J^^^ , ('l) 
^(hammer) y ^(shears)LT'(tongs)t{f(crucible)Ui'y^(ladel)Jl^ 

-(iron mouldX/V-* 

^(retort)^(^;^)c.iJr^r^/^/^ , t3Ur(2) 

<(bottles/flasks) jl^(glass cups)o"/^(beakers)i>^(aludel)jL> ; 
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^jftfc-ti&L (Tabula Chemica)£^ i^Jjt ijjtl) 
L^l/^Vtarsenious oxide)J>Ai>'*Lo r 'L2 

i 

ff/ igypsum) \fj U i^L k tfc ^<^i if' - 3 
l~\}-iSj^\S^^jtiJ\ ^(calcium oxide)#l^Tf^^«L/ 
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distillation, calcination, solution, evaporation, sublimation, 
crystallization, filtration, amalgamation, and ceration. 

vjKsulphur)uJ^><^(ammonia)Uy , 'f(mercury)5^U(spirit)tiv^'l 
(red sulphite of arsenic)u^vTuJ^a^L^>v(3^(Realgar)^U 
0> fist lA'td^' (borics)i/Cjf £ £ (4) J. Uj Jf^Ka) 
<(lime)t.£<(rock (Natron 
<^U(microcosmic)<_X^^U(potash)(J J lV 

malachite (copper f (7) - <l. I c_ K 

oxide), haematite (ferric oxide), gypsum (calcium sulphate) & 

alum 

T'^liL^^V-^^^KNatron)]^^^^^ 
^jJj^(Boyle)L/l^i(Galileo)^(J^>'vi-(Stapleton) 

| • i • y« • • *• • y • 



133 

W/^UZ £ t/?L^t^(Caltech)(J.yi^ 

/^Uj^(Femto Chemistry) {j/^^l^Ji/lJ^^if Ijf^J-J 
jJH L (molecule) J{P I ^{JbvJl 6*U * ^ >W * A & 
Voyage ) fc» J/ 6^^;/ j^'-f- C^/>/ (atoms)><l 
-(j^-^5W^2002(J i 'JU'^(Trirougri Time 

(BookofPlants)^L"^lwlXi_(f815-895)(i^j^ly^lrU 

-^yJ^(3)^t-U7ijj4(2)^y < Lii < LuZc^ir£0(i)i/ 
L L fbP^\Z J^frUi- Ji-jf r VJj^ <£■ 

2Lj JZl(grafting) iK^CU 1/7: 1 V^fe-j t\>Jj*'Mo& } 
^^LTi/'-^ZoologisOc^UI^U^c^Cf 869)^^/1:^1^ 
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[37] UvVu^ t ^u^^ If ^>VTy ^ ^JC » U 




Ll/^yijjtr 1974 < L(jy'^(University Pennsylvania ~)lfjs£i 
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Book of )^cj/l^Py&rV^^Wi~>U^l hr< :/ 

alendar 

(Royal Botanical Garden)&l JfrU (/'l^^^lvjlj^^l 

( vr IT* 1 30 1 - 1 405) Ji ^i^l;^ > ^' t/J»&' - /if'L^ 

L/L js tl^Jlf/^tJ'b.LGl 474) (jL^/c/^'^(> 
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l/«L(L. KopO^JjCiJ^f t£(Book of Animals) O^OT^f^y 

• ♦ 

<=_c^U: J^j/ltevjIl/cSCTheory of Evolution)!^! ^wL^L^ 

"He inaugurated the genre of 'essay' taking psychological 
analysis and critical synthesis to great heights"[38] 

lTc/^ Jy^^^' ^U^<^ C^L^ ^ 904 i_ (^<_L5^y^^O^'>^(J^ 
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12 

-£j^27,ooo4^Zl(/i;jij|£^ 
J^ifyiJ^£jJlJl3JjUt^Jl^^ijMposta\ system)^ 

<d^6o^6^6^^^6oi^03jf'LLo37.^^o^ 
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:ll>-UtL-'^i)/fl£u33^jl'£S'U M -^f 
lilac, coffee, musk, ribes, sumach, jasmine, mezereon, saffron, 
-(apricoOj/Martichoke)«JrA sesame, taraxacum. 
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Baghdad during the Abbasid Caliphate by G.L. Strange, Oxford ) 

CkJpl^<L(De Goeje)2_ ^/ji^y 'Ll-^^L 
-^Xlf'jt cl \j\S>j^o^£~ \/6 1 892 ^ 

- l^U I V*(/?yr I ^Jy" 893-95 1 juicT^ £-d'-> Wff 
j^l osteal u>A $'Ot)C'OH J- ' V/' V^^VWi/' 

-t-^sij: 0\j^7.^.s ^l7j>T- ^ ( y u Ls}/M\^\X 
(Volga & Caspian)uyiJk;b^j£(/^^ 

f 1823cL-(St. Petersburg^J/^u^^y^&VlX /l-U/^Jr 
cxvr*^lXt/f 990^^c^(/Jl^^L(Knowldege of theClimes) 



138 

j»\ jtf y lO^VT - *l Lf^l J jf l^l <L( ,899) LfVl^l 

L fL- (jyL^V/t^ 6^Ui^jJ~9- 5 £lA 1 889 

-^^xjtuJtiifJjiltJJW^ftRoiAes & Kingdoms) 
f 947-973 Jrju i/?CL c/I L (?J !/' Jf^&W- f^C'y ' 

'^flfi^^^^t^SJ^d/iA^^Q^UH. Kramers) 
S.s if? </ b y JL\/£\> cJLt!E. J. Brill Leiden)^Jy. 

[39]-l/L/^u-^1964 < L(G. WieO^bJ. 
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2_ bo \i, _^ b (j£ Lf^iDt ^ iXL uTIy j^C 
M\j)\^MO&£'f\£j > '^^/W>J^^tf'^\d'- '957 Ju 

$jKj$\J.^\f Jit-iS 1 U^b c^lMl^ mJ^iAcL, fyjuZt 1 894 

» I ~ r v 

^1 ^ Jb Jl/*/^! £ lf^1 050) (W'd ^ 

Jjy > 2>v ^jJ^jt L-UiSU faSt/lf 3&\\f&jZi-\J\J&\* 

"It is possible, even likely, that each pair of the quarters of the 
earth forms a coherent uninterrupted unity, the one as a 

continent, the other as an ocean." 

-29,40'cJQ«30,58' 
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^(,913-942)^l(y-l/j^jlU(l^ijr)Jj^l^iJ^I 

^.947^<^f c /lJb^>l)l^/L^^lJ^lJ ;: ^J J >30 < LurL^ 

&j$&fa6il<£( Dead Sea ^ 2-J\A<j{ }} c 

-kOi^^'XEarth Sciences)c/V 

ij _ ^ U^J (T j y ITll^rU^ Jji: ly \j> I jji l^j A , jjS [r*< jy ^ i_ 
(GildemeisteOyM.^JjC^cri' li^lJy^c^o^^L^^^^fj J 1 *^- 

-^-^^^ 1838^(^)^2, 
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£/U^'tH/^/*J'A 1 003<yic t^tW^ / 

-0U2_(Guy Le Strange)^! ^^1^/^'^ 
U<; Jl^fC^ ^ O 7 G 1 094) i/i^/iy* 

j)l jtf i_ Jl ^yV'-f- ixfajtri 876 clX lf><Gottingen) J^f 
d^^fc fJbit J(Ss<r 1 1 79-1 229)li Xi'^V &h 
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' 6^/' i <^J^f\J\Jz-UlL- /.\<=^j>jC \f [electro chemical) 

<l- if.J*tiJ i A L tW< c^J LT'-t/j > Jl/vlW- »& I yj*^ t" bj 
Z_>^( polar bear)^>2li^S>^ft/?(ice fishin 

£i /jy ukL #Jl cf^T jTt/sU^ t 
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The Travels )/^^^\J^i)6>L^^^^^^^^lA6z^ 
Lj'L&xtt jZo,J?rfif^J^/-£-£>s!&\s(o1 Ibn Jubayr 

Mlf^Book of Roger) jJl^CffsS^fttCi Roger lO^Ul^l 
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(MaFgoliath)^/A/*i</u^^ 

-1^1/5^1935^ 

^ ^ i_ (,i 1 69)j; Ui j<V- V s ^ ^ ^ 

(j^jlJI^Zl^Xl JVZl(Caspian Sea)v7/.<c#<^Af 
_^^t>^l^^vLZl(communication)LS^(navigation)(3lv 
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cA^L/^U^J^(^275)j\^b\^hj^UlG 1262)^UVVT 
^ U^(A 1 1 340)^1 7^ if^O^Zl J l^l^l 

J/ 

j>W)j\/Z^ty){J^K 1 1 304-1 369) ifi/^^JJjIj/i'J 

y G 1 325-1 354) JUi^X Jl-tf ^ jTii? U/" fcf 75,000 
U.U t//G 1 356^ l«) l^l tf2 ^ </( (/V) \fijsS<-j\'fdL 
&V ( - lTJ^ G 1 355 ^ )»L ctfo: (X [$<L- l^L Jl <L </ I <j/ 
fyxQ&c^djJC Travels of Ibn Batuta )>/V^J^T;^t^tf>/l 
2^ if <£_>o Up 'ot^^ t/^^l (jvGoogle.com 
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±j\ Jij £ <-> £ 73 jt S- \/ vJ?(atlas)t/» 4* 
^;^l/^lji^^^^,1886/wlXt/f^(Reinheat Dozy) 

^ft£(Extent of the Earth^lTlJlj^ '^'^C^l/LI^ 

zl( ^ t>»^ J^) J-^^ t ^U^"'- I^^U^I^lT^^ 

(^l/l^1203-1283)Lt^lLAL/C^r L '^ (Descri P tion of Africa) 
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Description of the )^l v >Vi_cf W/rf.jf\t i^iJ>Ui\S\ 

-^OljTyflt/^^J^^^sgs^ij^l^^^t^CWorld 
/>Ji yeLj\gLJ.J^9 1 485-1 554) JVc/^ 

i-Jl-\f LjX(Leo the African) c^*/' (i^ f*fc ISl/O^I l/" tA.fU^ 
<L - (/jXll if ^£ jf lA jf lJ L* tfC lX S^^y ' 

-l^UUJl/^ ^ tfV J^G 1 562)JU^ J/^J^lf/- £ 

i_ L rL^^^t^^1556^L^I^(/^ : - t /'^^^^ , ^^ , 
(j^ ^ jy Irt 5 & L o IFiJ- (jl/f (J^ (j'J -4-" (J^L/Jf li <a>J>'<sZ'\/' 

y (Oceanography)^- f^-if 

J^^'^>^LM r ^(^1470-1554)i/Cd^ c/^'(/j/>' 

* -/j* 5 £<A 1 521 ^iTUf^J^I iTuriy (Hf-£6rt 

uyi^^iftfJwl^yoif^^^ 

cJ^jly'yT '(astronomical navigation)/-" 
^yl?:-(^'^4 r j(charts)cAl f 219^Aegean Sea^l^s/^ 
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lC-^ 'u^-^vt* ^(J^ i^u^ — 1420) tf^'c^r^^k^ 

cJl«L(E. S. Kennedy)(i>ir r L^'-J , -Ui^^ Ji>L?VU^< 
J^'y^f if lyjfi {jL^ffajtA 987 e^X/ \£f&iJ.f\jJ»J? 
jt{js/ti)\^\S&*tCr(k\-Kasti\'s Geographical Tables)^ 

109,26 Kanoj 114,26 Kaulam (Kerala) 120,13 Mahura (Mathura) 
116,24 Mansura (Hyderabad, Sind) 105,26 Birun (Hyderabad, 
Pakistan) 104,24 Saduban (Sehwan, Sind) 104,28 Somnath 
(Gujarat) 107,22 

js t L j» ji i£ ^fjjsL/sJd^d^^J- 

l> «LG 1 55 1 Ji^tfkf^WjbJi/*^ l^<jbs& 

■<L(H. Blackman)^ Jk &S.s\S'jf s %d s f<±- l^A'lf c^L> 
1 907<jtf U^^^^^W'^litT&vfc^ ty/Ll?UL^^ 1 873 
jflc- jt i-x stifle- dWUb^/t/^jZ d&iM-U&x 
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^tffr&ytf^fej&yjssj^jsi (Nautical Directory 1490) 
<&\.y^U$;/>'tf>uZ/^Jii* fi-jsjtj'>\f s (fj*>* 
if l V /' f'b~- JiL-i^C U^A^ir-U^^U^b ijj^ 
i^J^J)6^JtA 498 3 A O^H 6& -<f- c^l ij"< 

J/ £ l/^C> -J* ^ >*fl c/-' ^ ITU- fjs ^ cTl/> ^ f 

&i jss&irs j)i if* f^foi/JtM f-M £ J&tx J^jL- 
^l>"jfJU^(L016O8-1657)^J.^I^L^ 

sl&L&sfj*^ \f i^/ii <yV (Mercator) X/^" 
-&x£\>Ut, 1 835-1 858^ jV-k^CFIugel) J$IU; 

/"'(j^JXsea lanes)uj^ivj/<u^^^k£c^(^j/ 
(4>0 (3^~ > 1 492 J^Z ^ UT^5 tyj* 
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yS\^ jt jLjt bP'iL jfL ^iX iJi s//"V' ^ - 

(Walter Art Gallery, Baltimore, U.SA)^<^(jV<J-^^A 
Jj ^ S tvJst^V <L (Hess)^-f ^ 

foj$isJt^\jX\lL^tfjft$'c-(l£Xk Book of Sea Lores) 
Jt L Jl£ ^(Antilia) L^'lfC f'^^ L ~ te 

^ L J l£*<£ U Iji - l# 2- If L- L UiJ^J^uf tfi-S 

^ji>(JV£2/l Jy^S^lvJ/ji^/j/^f (Nautical Astronomy) 

<&( >/L5^)uo;^Ji^i3 ; ^4i^^ , ^^^L/^ 

^462^JLj^i^^ibMj:\fjtJ > ' i j{^ i jy 38jt 
/ ^J^te i-J\Jt fjl vt^M 082^ i/^ if^jtf ^ 
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L n i f)^f/£-rf'^r?f{$f)J^ /lifLi/P^/KTborfm Karlsefni) 
-U^^rc^Lvj^^lJ^jL^ij'^CChristopher Columbus) 

<( 902 uu^i ^iX ) juz <(<ju^ D?) ti V' <(u^ ) d& 

<(l045^t/Ov^t'(^(3lJ^ 

^^^l^l ^ ^LUI>) (Jyr;yQl jflA Jy^l 
, 1 274(3 ^Jf^ '(>>) cA> 1 289 (jvUI jty <(uU^ 
jyc,y L -CvL^Uf ij£ )<jVl f ( JfcM c^y ) ijijj JJI <(r4~l (J Jl^ 
< ( (Ji^l^)f I ^''( cIT^f ^ IT I A(uLd^ )f 1 229 

±#y4<( 1 327jT>G 1 340^fl^y)i^WJ> 

>> 1 598 (H\eA ijjbSl <^J-\ $ ) JoV'Ov) 
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jy\ {^Jftfi yiiiijC'O 7u^^^ 0888-912)/ i^i'lV 
^Lt^u»^^l^(X' , ^^)^^ , ^L^,889^l^l 

(J /<y- (ATJ '^ r iy i£r ' <3 ^ ^ 

&j tr/ L o\>< \f &6^yrftfr6?- lA ^999 j J3 / 

<c(King Guanariga) 

y^tP^^/^u^jC^ 

^> i <ji>^ l/1 J^y^^ ij^Ljf (J/^>V" O^^i 

^y^j/^LCG. Sarton 1884-1 956)^U / rl < ^(jyU9-'£ 

724 Introduction to History of Science) i/VuJtJ 
J^X^'^^OOO^Jl^KLeifEeri^son)^'^^^^^ 
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(Piri Rais^^^-^^^^^^ysi^J^r 

uya* Jv^r ^ , 1 52 1 ^cr.^ ^ ^' < L 
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r^'^), 1 657 j£J.\r<(fol 
JijZjLt-tb if (Islamic Atlas vV^'^'l/J^y.i 

•fcl £ ^£ tfiu ULJL ^/ iU&jj JL f 1 040 

^U/ ^j^/u^^*^(ji>-1154(jc!:vL^(Roger II \»7Jj 
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-£-tff} {JIAj I jt J*\J>il '(Roger Bacon) c^?^ If ^ - Z- U 

Q^j^&i j^/jl^ b)/J?b~£ 66*#6(^i uJyi (3 
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^bttt^jtoiV S/vSj^^f i$J\s£L/L.{VT. Horton) 

-^JuJl<^(Descarte)^j<j^Z^ 

«^U- if.JA U^'UHhji ifufJl ^>\x$j\ it u?^ Uj^ 
l/ Ir u I u»> £^jP>j>j^ji jt ^y ^i^c/-^/-^ If J 1 - ^ 

-^Jirp'jl^fcf 
uV< LrV/^i- t/Uf_^ to if^i * ^ ^ if $ 
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S^x^Jt't^sL&ktiLj* ^/^J'vUJUI(Emanuel Kant) 

vil fc^/jT jvl^-^l j V^W<Gl891 i^UW")sW*Jl yjl 

-^^W^1949^j y r(rZl^^^ c ^( c j|>y(Survey of Sciences) 

9/0980-1 037)tiV' 
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-t^l^i-l/Lefc^Book of Sects^J^lT^^ 

*»&ut \jjjt £^ C^/^^^^ L<f _ 

l/Ji*, { WL L ylis &j\j 3 jtMArt 1 85) J^r-J 
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L^0^L^(/(St. Thomas Acquinas)^^' t/l'.i^«dS 

Die Wunder des HerzensJ^iJlvc/' 

jtj> }i>_ & (, 994- 1 064 Y ^ $'j>j C g JTW- j£ 2_ v 
(/ Ux/(comparative study of religions) iJljIUi&ij.'&l—J'i 
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medium )/Pl J^? l/i J^\l) <\$\&. l/{£if^>-jJ'&A<lf 
U)/iw<Cul\S\i^Ji if J^fcfW ffrjlL- (/^(commentary 
<L J\ jt( short commentaries)cJ/^(3)Jii? L/6 J^/J*/ 

'University of Padua)bXc^ijj^^~ 

'J£^l&* i if Jl ^,1224 <L ^ ^> / .fcl 2 lK^ 5 £ 

University of Naples) 

m Ji/i^ ( Louis xi)^; l jy» ft l L J\) 

jf jlj^<^^<C(The Commentator)^^ 

- U^U^/^O03JJ>^J\ [f'L ^&J?\Cf f tjj Frederick II) 
^l,^ij^L/j>\^)y^\^\X Is/^Cf&jtfJut ,1230 <L Jfc i 
'oV 1 (3 J I?* <(/^ If D/'te"^ U»^U' C//^ L^^(/l/'-kC^ 
(EscorialLibraryXjL/XliJl^^ 
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ififk 0&£- *g">£ ^ l/^ f t<C (Philosophus Autodidcatus) 
ift/Ll? J^tTt/cK.i 198) A c/-i t/W^U^' 
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C>L[45]^ t If l/ /AfLw l£ I yjy/i^ly ^Vl \$ffi\$ s \?\J.&£ 
<(^U^L^y/)>yiJU^i^ 

* i •* 1 y 

jj^/l^-^^UU^f £G 1 228-1263)^ C/'W'^ 
<jj$\i fU/l »/jJ/j t>W -ijt^ft £~ ^U^U-l?^ cf i^L«L c^' 

-a^i^JiwoA^i^^ 

j;y j£ OCMoZssd^^&dJ^VfL 

;U^c^^'f^<y^^yY^ 

(ijMf&O^J?, (J^)t/yji^-[46pi?yi(3j(^^»6>V»(3t^ 

f it (/> t , 1 445- 1 505) c/ Jl JUf (M / I* > t * I 
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(/ jV^bjl «tfyy? ll ct^' t/'-O? Sjt J/^' Jj/t^ 

ffc&X£i/£( Maimonides 1204 iS^jt J/ 

(Spinoza miTj ^^jti^^Lj'L^y^.yjLi^^iS^ 

j\ &LoiV^ 6\J*J if i/Li: y ^ jy ^cH/yrvii 

^(/^c.LT^I^^tfl/^i/'-CWhat God is noD^u^V W 
vjI ifj A^j850 ^(WsjL&t Jtf 1 958-(j^J^-lf-- 
jtf j£ , 1 985 /6<22 L di^fa - t/Vf U*l ^ 

(/^'(Vf^ ^£ f lM |^ ( , 1 1 65- 1 240) ty/Wt^jJ 

jt c?-O^U*Vj3I JW Sjc~ 200<L JjA. l^/ II £-1 ^ tif'^L 

^(XjL^ly^iJhe Bezels of W\sdom)^}jj^iJ J ^{jjjt^980 
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14 

^jdu^ 1 300(iu ; l>V&; t-f^d i^'^ClX^yr I <s^fo? 

^{f2-(?895) {jjX>J^jJ-d r ^/M^O^O' J/vd<Ji- [47]^ 
did^^&d^SLif^fcAdd^ttong history) JiMjW 

L^I»i^(f923)J /^'/>?^XLrj^iWlJ^^f1883^J^^ 
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(ji cil^ 1 1 528-1 640)l>>^ It J;^c/^'>^ 

iTtH ^ « C J?-<h ^ ^ ^ ^< j* 
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-^^-rf^l^CRoutledge, UKU^I« ^,jjt, 1 928^ ftZl 

(Michigan, USA )X/l<cfi*2L-jj£-(BA. Collins)(/jCU(j 
A!-Muqaddasi - The Man and )*Jv^^lc^lJj : l£^ , 'l/^1974^ 

-£-§x£\sc^fb£.<.H\s work 

^ uu^l (jyyj^i (j^i ^iX i_ 1 036)cf*-^ uTj i^u^C^ 28.*/ 

[48]-^^^ 

Otirlf-lfix &&\J.t 1853^ (Bonn, Germany)^*^^ -(/y 

j j^L <-f$L kLsW.L-iA 002-1 07 1 ) Jj w ifi if 

HT^Jil t>^< 01 088) v-V t -f- (j£ U^»^ * p t 
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Ui>U; j It Ul L^lXy ^/i. G 897-967) J l^' &/^' 

jt L^lX-^ l/(Register of Arabs)>?v tiji/f jlp Ul <j£ £ ^>" 
y^U^bT<L(f829-889)ijv£ Jl 5l?tAl888 
vjKBook of General KnowledgeXJvlsJl ^Qj^CCii v S JLif 
y^GJ <j\jj<uh£)fr)A<l?Jl-(r 888-957)Jj ^(J* 
|X^lT( world history)^ Ip ^- (ji 0>jkl£tf^> b> / 

c;'j '^1 I j> ^ (r'c^ i. 'VL^' ^ c^^c^ L^T^i^JJ'j 

- {jj^jtj^Jr^'c^r^^b^0 1 075) 
(A Book of Marvels of IndiaHil^jT^vl^jT^^l^yJy^l^ 
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E. I. Cronista por exceleci 

Aj)£iO\^^^/£-^/j^^£^0\^^^^^ 

<L cTI^ /if J H4-1? L W^^* 944-994) J^T-I 
C^lX^ J^Vl^ C^if ( Dioscori^^ 
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^ lO?-? ^) * (/' i~(Shefer)/iV^ -l/ A ^ 

vjI }£ f t£ JSjJjL ij p \Sj l> ^ t ^U' V% 

-^J^c^uJ^Jr,1231j?(j^l^ 

£(D.S. RichardsVi^.tAtfJ^ 5 £ j£ 

(The Annals of Saljuk Turks) (/5jrhjT(/^l ^ f 2002^-5 
7500 ^ l^O U I ^ CTJ/j j l i)>jk%-$ l*fa<^ft£ 

J^l & JU -Jt £ £ U$ & **D\r £ i< (\Ajf 

^1^26 ^-(/J^ 5 .1903^ JV^ 

d/^ J^'jjl J? ^(^121 1-1282) t^'-f- [f'sJaJ 
j^^.}iSy/^U^'[S^^(^£^^^>^oQrap\\\ca\ dictionary) 
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- l^CV Js t ^ly^;/^^^ 

Modern )^L^ 332-1 406) ^>c/-'^'V 

(i^ $7~6^^t%6^*>~£- 1" If U'^f'^L ^(Anthropology 

^ i-U<l^'2l(Toynbee)(j $*jW{<^ i ?js\iJ t /L i/'-t/W^ 

"He conceived and formulated a philosophy of history which is 
undoubtedly the greatest work of its kind." 

(demography) j'^ivjl (topography) Jl^y j 5 6><yO"USL^I ^ L 

JL^j&fiti'fjj tfe ^\ & J3 I \$<y\, i_ </L«=_ 

[49], t/ ^A^y%/^1958 

- >j u^c^W/^ l/^ l /■£ jy [y^/y£\/r far tj t 

^/A d^Asc* £ U*^cl J A- *S-*Slf LjtP 
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y:l ^(gramer)^ l J^I//il(jbr3>bjr A G 997c l«) 

^?-L^ C>U ^bSb^l wiv 750-893^ </>'U'6> t* r >V[£ { Jt-& 

tU u£ lT(^96 2-1 01 3) /l 

A \$ \JS^\f \J jf* ^ (Valencia) L-ir~j /^/l y 
^'i^i/-I-c/lU^ £iAl891<=_ j>>(History of Scientists) 
C uAf A oM^^jL if'J^J^U^ V\J% -LG988-1 076) 

* 1 937 ^ ^ L (i> t -f - Jr(/u,i^ J: (6/ far 

jt t- % ^jjL J'VutJk&iri 070) cfiuULT IT 

i-t/''U^^/-^^5W^1935^a*>?lXL(R. Blachere)^ 
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[50]-Z^yi^^(Bookomavels)a^^V^C^^l?(X' 
^Jlf&Aif^ d&iM J^VC f 1 732- 1 79 1 M^'J^ 

Ljz*a{>v>>ma 898) o& si j^/ i l £ fey (^/J* 
c^Uv^ J^Al^ fL- ^ j»c ) ^ U f i)^ ef< £ V 'fa t* <S^> 
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J^U^l^^^^J^jlyUy^^f 1247-1 31 7)c/J»>^v 

l/J ^ L; lT> IS* cfj^ ' 1 307 'fa ^ V If <L ^J^j^std^Vs 
yfif-Lif^fi^Di 'fat L-({T><t 1 2 7 4 - 1 3 4 8 ) tf^'-f - ^ ^ 
./ fiM £v t^lJr-j^^lkJl^lS^ d)±- if 1 30 1 -1 372) 
2_ (.1445-1505 )(j^l c/^' J Uf -lAc^ Jj> tJ^^hJjJi 

f 17 Ji/L 0(Jb &v L-^ lejiT^/^if 1 364- 1 442)(j>/c/ Jl (? 

/"M- JUytjL , 1 845 ^.sjt ^CO'fa 6 I s 

tJjt jjjf at* if fa /( ^(tL $s 01/ 1 ^ 

Oh i»jf $M (\Jm 591 -1 632) (j /^l t/L^yi 

1 840-1 843^ ^[f^ijeiJ ^iftsJ^Jtt 
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fat 

U~ J/<£ (J^ POk iTc/^ If ^ if^i/ J^<L jfr ^r-l ^ 
Lt^oJ-L^Clute peformer) yr L ^ Ifo/L* 1 1 dtf i/lk^l l3^-^ ' ^ 

l£ ^ i vL j£<L lTL l/J- ^ ltV/J^ <Li/&A 
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^l/^jtCjit'jby^AA C /^G 1 889-1 973) 

c^< <L ( f 1 933 JVc y ) c/^V/' V I* <£• d '/ ' ^ 

f 1 984- (jvjU t^T^ V^i^'^ lV' L% £ /^-/ l/d'/^ 

Introduction to Islamic Cosmological Doctrines, Science & 
Civilisation in Islam, Islamic Science: An Illustrated Study, Man 
& Nature, The Heart of Islam, Ideals & Realities of Islam. 
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(theory of sound);bfi/^J^lX^I/^-(Grand Book of Music) 

*»' if^'-f- \f\fj$c- 2L}*jt^ 1/ 

"He added a theoretical fifth string to the lute (ai-Ud) and 
thereby reached the double octave without resorting to the 
shift.The scale he used is still in vogue." [52] 

J>}L (.789-857) ^ijj 1 1 $4 JVU' 

^x/.jJtbhi-i&j tO*4 ^j/Lji 'pL-i^/£- IV if 

J\L ftsjt>}L j\-\f^>j\s>ji cfiiA/i- ^\jJi 

£^*j^y*^tfj)j^^ljj-fj)\f. (/(school of music) 

Jb-S-lftcrystal glassVl/jvj^t^<LU r LlsA-L^ls}' 
WLLtyjj/ (table manners) JXJ^$^£^&-lS L l/L>>/' 
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&v c^ 52 !- ^vc/^ ^>*oC>l I^C^ 893-9 02) 

>» J'^'J-^- & ^ ^ ul»J> fa J^J'^i 
^cTii^' uru^t ^r-<^ l> t>t i;^^ PJ ,y^ ^ ^ 
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J ii cl- ^ \j < (H a xp)^j\ <£_ ijiti-bi M a n do I i n I G u ita r<=_ j/e^jS 
^IlJ^^^^^J l/cf(i^(Flute) ^ <L<(Fiddle) 



-(Bagpipe) 







Lute 




Rebec 


i 


Guitar 




Naker 




Adufe 




Anafil 




Atabal 




Xelami 




Organ 




Tambourine 





^P" j(Amnon Shiloah)^^-^ 1 ^^ oIj^/V 
The Theory of Music in Arabic jf/ijl Jjtf^il ijjxfij/' 
-^Jfty0l^l^(Munchen-1979)c£!j^'( Writings 900-1900 
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\Jy. ^y<(cosmetics)£^J.> (perfume)i^^^/i- 
^UAi~yCi_(/L^ly/(tooth paste)^j/A*Ktoothbrush) 
l/'-l/Wi-Lf '(beauty salon)^^lfV^^^-!: J ^ ,iVj ^ 

lOj^tf j^v i^/^f 1232i-(Michael Scott)jXl<j?l 

> Lvj^^j^^/b^jL^ l^I^I^C/A^^^ /J^cTAvfi-e/'^ 

(Engiebertf133l)^J^L^fc^>tf^ 
(/UH-^ Jjc^JOfi/lvTtf trcT-'c^CDe Musica)^ W j^isK^ll- 
l^>^G?<L( Raymond Lull) L j^^c5' 

br^r-l^CAbraham Bar Hayya 1236) ^A^Wf^SLlfJ^ 
f 1520 ^(Andrew Alpago)/ ^^Ojl^^jl^l^tX /J*> 

J C^lr^: JcJ^dcrl^ (3^^ c^^c^ L5V^f_ Jif ii ^ 
tj\j>\ iff; £ T<£ J^j^ /<j2 ^» b>/i-\$> ^ 
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(commercial) Jvl^jl(industrial)(3^C^^lw^Jl^r'^LjU^ 

j,t£,)h <^DI &Jtf fry} )\>J ijj uy^/ 

i?<s-(Book of Artifices) J^'wC^tlTw(Xi/L[55]t^ j£yf 
< Oh {fljJ^itiOZ* < l?6 '*J** '<L ( i/Wl 872./) c) OjU (jV* 
i/^J L d?j»rjs\tfj5cL, J"- o&^JzW-&Objj}ji\\$ , £-d?'/' 
: l^-^s j ^ U LiT ff<i ^vZl r >: Lr^(ji (j-^rc^ »-^>^rV 
Feedback control system, closed loop principle, complex gear 
trains & automatic cut off machines. 

L/? (//^(precision instruments) t/^iA 5 ' OX 6' (f"LJ\Lji k— t 
c lit* £ cl/^J <L j^>f\2oi?\±j> iTct i/i/ tW» 

"While Muslim scientists did not wholly abandon the Greek 
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16 

<C/^0o^u&rto?--)<?d\^ 
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^Kcordwa 

^/t-tfi-xk-L J^-tf fcr If lf( Baldachin)^ lf^y{L>W 

-JLlfCi muslin) 

L~ If I bt tf. U tiffin*?* l% < l^/ U|* I?- f k> ifj\> 

l/lH Jt^l ^ U Jl 2L If If^l/jo* 
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tradition, they reformulated it by introducing a new concept of 
how knowledge ought to progress, a concept that still governs 
the way science is done today. Better instruments and better 
methods would bring accurate results. [56] 

is erf 
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<L ^^jsibtt&b-tfjsf'JL <C j£jt<iA<[5ty< tyf UjX'-i^ 

jslj££il,<dbjj{ ^(trays)y y LTi-^(dishes)U: l?(/ < LU7' 'l£ 

They invented siege machines derived from Roman technology, 
and made use of artillery. Their advance command of chemistry 
made them the first to use gunpowder, besides the cannon 
balls, their projectiles included incendiary bombs and vitriol 
devices. [57] 

/I i^ji^sj i/'/t 9^\J\k- ^<J\> j/(suez canal) j£y 
/Lfj}iij^^^£y/jlJ^Sy.lf}j,^JiA^jj:^Jc{ '£y 
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, 1 494 J*L&j£ d K&\J?JdLA 261 tjt Jl^ j>t c- 

- L~ U L^ji ( ti nctu re)^l Lf' Uy<J>^ 1/(5 If (-C^ cflj^^ ^1 

is&xfjWj &}^yif'fjLij;\sjkj-u^- if '/uZzPe- i^y 
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^^j^Jv^ji^ if jt jyt /"£JyO ^U^tfJt/^\ JiM 

y f Uz5<£l Js /J^t—l f"<z- I <L Lf^l UC^J ^(food processing) 
if-t(6ams)UfM»<C jl jt e/'-f- &><f» 

Jl^l J^y lj jt JI-l2U^250j)l If jl^30i? Ujy//( water dam) 
C^^ ^ C^V- t^^f- L* ^/'-L^J^^ J^yT ^ 

Sr*^ 6w <L L j si )\s yi iii^Jh <L L ^s/j 

i^zSj i ~^^^20jsl[/s^25^(^Vb£y^jl(\/a\enc\a) 
t) L (J^ ^ 2£v/ & !*-yI>!f »A^C Hydrolics)^/^ ^ - 160 

(cylinder) v j^ssjtij^^lf/'^ '(piston pump)*^ ly^cLlJ—ls^L 
(crank)w£ fL- c^/jl JTL ^(suction pipe)u_/L iJ^jCbsi 
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di[ <^yj)Ksuxv eying )*jf| <^i/jt H ^JX 

\j\f^ r <V'6/»~Ut^^JL (surveying instruments) t/v^l 

y'i L Jtfjt L //S-^L \JTL Q if I I* ^ %L fif&f. 
[59]- Jl^ly; j£jij*Zs/o \£t-U?J^j If if<L Tj£ L^r * it 
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1. Brick pier 

2. Main-post 

3. Cross-tree 

4. Quarter-bar 

5. Retaining strap 

6. Heel of main-post 



A typical East Anglian post-mill 

7. Centering wheels 

8. Crown-tree 

9. Side-girt 

10. Brace 

11. Cap-rib 



12. Steps or ladder 

13. Weather-beam 

14. Wind-shaft 

15. Tail-beam 

16. Sail-stock 
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^iTji/^tfivy^ 

fthydrolic installation)^^! [ J- h^'jf'L tf\ <L 

^i/eA>i96i.,rir)JfiAjfl^ 

(Muir)>^y-c^J>^ 

Djvl»/c^^U^(The Caliphate > 1915)^^^1X^(1- 

lower chamber) < L^L^/^-» , ^^^ mil1 stone)^l <£ 

ft ^(French Charter)yvUi^/£f MOS frfjIjZ^ji-JL 
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. \2Ufj£ jt ,672 j (Rhodes lslands)y \7.£L nfjjs^JH rQAQsJJ 
^ f Sf> j l£ J/ - £- 4- ¥~ & < ^ Is £ J Vj» I to d- f 8 2 7 

L ^>"L -tf f U l/ : admiral ^y/d^ ^ £ j^l-i. ^f^l 
: ufj^jt d/^^l&Hjjb^^ [f^f : navigator) J W l£ 
^/SJtOjv^c/'i sailing instructions )/^><(port)>><< '(cabin )£/L 
(jUv ^ l/9v(shipmaster)'>^t((look out boy)(^L,£j '(ship's boat) 
-(type of sailing ship)(J^(book of nautical instructions) 
'(a n c h o r)^tl <(m a s t) Jfo ju> <L>*f t ^UWI^vjt^ 
'(life boat)w_<;/^''(dinghy )^j'(sailors) c ^l^''(captain)^ty'' 

-(canoe)Ju^ 

l-yi^AU^\*jZif'$ trlVC buttasa)^ H j \$ tfjsS 

j\t.tij$bj*j\f.\$f>L fa/-£-£.f}'J) 1 500^^ d'<£ 
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(,674)^^/^l^^/j^^^^^d'/^^ 1 -^ 
(/c^>lAl276^1^V^ 

^lc>^(refinlng)jl^L^ 

(crude petroleum) 5^*^^J>6>^ 

J^U^^JP*^-^ JC^^^U?^-' 7 '^ f-^k^l^'-fctftt^'^^ 
£ vb j£ , 885 <L ^l^-i. L- J^/v 

-£lJUl^(Mara>poio)y^^ 
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bent-tube siphons, conical valves, concealed air-holes, 
balances, pulleys, gears, floats and cranks. 

2. ^(balancing) J^ICgear)^ ^ </j|* JifA _T( 
<^£ji\L cJ><L J)JH ^iXl/l/U^Jl^l/Crnercuryk-vl 
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/ i^tfvjl if >(corvette)^ ^> f t 2L^>by Jl 

.i: (/^ W»!a£ U^ji ^ ^4 ^- ^ If l/Cchalland)^ 

(/c^v £1 Uj> tf lM if (ship building)tfiUvl£ 

(arsenal) (J^vti^ %/l if^bb/cf-JL Z_>f (dock yards) 
ijh <L iSjzJi-JLLjttfjiA Ji$ Jy u>^>^-% -f- ^ ^ & 

S}Ji * 884 <L \hfj f &<Cj>)jJ JZZ-ljs-JLiA i> 
(y/-^U jlj J/ji L^^lL Jibuti JiS-i-i-Mr.j^frs 
Pj\?.6?-^J?d'- if'&lf if^AJlS but ,912s { \Z>£^jt 

— — 

^K^l^VL(^LUi/^1979i-(Donald H\\Ojtittes{$'s/tfiJI 
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(_f>C^_ (T If L/C operating manuaO J^>^^jtj)j^jif^[JU^J^ 




J MS-ifijrs (\* J^z-J'Aj jt ,1206 Ji ^ij^hfitf 
iJ^^lU^SiS^^M'y. A^1974<L(Donald Hill) 
(The Book of Knowledge of Ingenious Mechanical Devices)/^ 

& k >>L- jUt jt {fj^ ijcj, ^ifidl-'A'd^ 
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jt ,1365 Sj </' j\ jt -<L.\Sf> *3sf£ L 6/» 

(JrrOfcV {jk &l L- \Ji & J$ if <L(G i o v a n n i ) ife £ tfl 
(/v w^'t/t/fi/L-Zl l(>CL l/L ^(automatic machines) 

^>^X(Tag us)/!. Ivj <L $Jl Jb £ c^' l/iH 

^(automatic compensating mechanism) 

K'l/Li^r !• ^ ^i-fe J>Ciy^oi 185) jui^'^ 

vjl/ ^ibi lT(J /' LtJftyfitfVWtiWj ^HjUttlflfif 
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float controlled )>* L$>j?±<k£ Jtf)\>i-6^-4r ^ 

LSr J"- ^t-^ J^' (regulator 
(steam boilers)^ I fCi }l f-j 

_0l/U% t Al784 

~J?\ d>X 2- J*J* V* 
jAtiJ. lP-S^U^ 9 1 222 
gravitational 
Jt>^V^(*rV<d? (attractions 

y Jli^l <C l/I vil <Lk (Clepsydra) 

'(dimension 
6^0^ /l/' ^'(material) 
(specification) cT^(3 iS^iJ^i)^ 




u;. 
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M - i M i 



»/<j&£uri{jjfl£} iAl976y JLwS (World of Islam Festival) 

callibration, feed back control method, use of paper models to 
make designs, use of wooden templates, balancing of wheels 
and one way hinges. 

u SjW J&JV* dMt-js M L j&L- <W i 
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tl ^^-'(Arzachel f 1087)^1^1^1 JlM 
[f%~Q\J 1^1 ^ (astronomical observer)^;* Tj^yV*^-*' 

itjsj UH (/(Barcelona )tj>& I Je\£^-$ \f ^ 

~^y!itCJ-iCiJ J \Jijt(Fabra Observatory) 
f^c-J^tf (^(/(operating manuaOJl^ jTli-cA/^ 
^yjlr UT'^ (^Xl^*/ I^L^/ J^U] : >^(J^CKepler)^C^ / J^ t>r 
-(orbits are elliptical)j?Z_v^v^c^J>% 

heliocentric )|jrl#£_ 

Toledan ) y^c^ if j^L Jta c^C (system 
*£j\jstsfjL r >y J?.j <:£ jfL. lyCfj>1y£s.Xj^£- J lV(tables 
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fi^' ^ lfi-k JilfA (i^ tjZoi/ff 

-^^(^(Chester Beatty Library) J//? J j (3 /^lT (^Oc^J 
^ y <0VfjZ Jl-V >tfc- tfjJj it » 1 976 <L c^^ 7 ' 

-l£d£Ll*2_lZl(pocket watch)^!^ ,^ify>U. 

^TlJ^Klenses^^yOathe)^^^ 

J'Ti- J"! A- <L <L- If (Jr>-£_bj(curvecl mirrors) 

j ^y^y^P'wXly (concave mirror)<=K>b^l/«L (/L 1- 1* 

(Comprehensive instrument) ttftsib.s^j—tJtfJlyv-gL 
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f 1 868 <L> /V^liW c^\h> S*J&j£-&lSdb > ll- 0* i6 

fig \$\jas L JZ <Li; L 

jZj})<L*\& tfsl -if 6 * 4r J ' } ^~ 0^ & '/ (communication) 

* <L x (/ ffia P>'jV Lb! J- tfls 

(Saltpetre)^A/jl(Quicklime)^iJ J?/jJ t jt Jj^^^jtj^ 
L.{$y.j.}-&t\ f fy^j3£d\}/< t3 \,$1\4Lfo 

i,; i }L (Art 1 viroiy ifrc &w r : j 

-l&^ft£(,121 1-1236)^^^/' 

* 
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^ f t<C LfKMare Nubium) (£j^l^(jV^ U <l£ J^i/ 

< • 

^^^/^(HasanAI-Rammah^l^crV^'L)^^^ 

i/^ij (Air & Space Museum)(Oj£*J^ ^ty/t) J^CX^' J J I 
wlX ^ Alii/jtr 1 240^%^'-^ /t 

L&>Su&d ^*L\$y>-xJi\f /Jw/ui&r 131 stfLLl h 

{{I fjf 400 ^ifSj^^J^Wjj-U'Glf i/Jj>\jt^ 453 
^/v/jlfi &Wt-!f.S\LjL$t[, %£yx?3c~j»)t){ 2.4 j/ 
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y^L^^c^iiy^i(^^Z(/»yL^^_^>>^ 1068 
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"Chinese were the first to perceive the directive property of the 
magnetic needle, but they failed to use it to any rational 
purpose The first practical use of magnetic needle is 

credited by the Chinese themselves to foreigners, Muslims. "[61] 
Jb i/V<£ o£?l l/lM-tf- ->!£' iS' ^jjO^if'i) <J! ^(theodolite) 

<G922)(j> /t\ -.ji* i/l/Lk£ L fe Jt-i- UivVcJ Oil jj^y 
^V^-44ktf/'a>i-jV992)tf^ 

j^l <lf<-^ < l3^» <(f1029)0^<(£ JVlfUT 

* 1 21 a)^^'/ 6 '*' CLIfe c/V'X^ 1 1 40) U^' ^>t'C 1 088) 
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1 275 c^' JiH £ tijsJ\*L j a l? pjt ^4 .i: 

* 1 650 j£ ^vV-l^jT (jU> 1, Jl^l wlv<=-. Jr, 1 61 
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vjl(iL I* <L (/I «z_ Jj ^jS^ (J^ 1 01 3-1 5 ol/^> 
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l^ib-.^Lj/^yj^^W^Ji^iJlu^U^^ 130(5) 




lA^A'^< V 1 ^ £'<L(A.L Mayer)A^<^nJ Ail 

(J^"( Islamic Astrolabists) 
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(mariner's astrolabe) j) ij^f^D/^lJ—b *L f^c^Jbv 

tL^iStf^^iJzfiJtyM If lA Adler Museum) 
(JlMyy iy f- ji£-<$- {jj^J^Ds if t ^ l£ 

jC\ if tij- <j£ £/iAf^-> ^ ijAl ^ c^y / 

(alidade )i j <L f£ y ^K/^l 4_ 4L(£ l/ 

f^V-^_ £ ^ (i/j if- &lkf/j/<i-j l^*V ^t- f^v 3 £ 

^ c&t ^jja< 4< d ) ^ * c~ it ^AA' 3 1 i/ui 

L <C jt A 558(2) £ if j f 1 240<L f'U 
^j? L £ c/ 3 //^ f 1598 ^ (3)l^l/A <L (G. Arsenius)oA" 
y^UI^L^.i_^>^L^^JJjfL^(4)^^l;i_(Martinot)^t(j^L 
(^ 1 647 ) J/f 1 1 057j^ JJ \ei J liAlUL ^ ^cA ( * U Jf- ^ 
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Therta Eri 


Acamar 




Beta Sco 


Acrab 




Epsilon Tau 


Ain 




Beta Ori 


Algebar 


j\J.\ 


Delta Cry 


Algorab 




Alpha Tau 


Aldebaran 




Alpha Aql 


Altair 




Alpha Orion 


Betelgeuse 




Alpha Cygny 


Deneb 




Delta Cap 


Deneb Algedi 




Beta Cet 


Diphda 




Alpha Cas 


Shedir 




Omnicron Eri 


Keid 




Alpha Peg 


Markab 




Gamma Umi 


Pherkad 




Alpha col 


Phact 




Kappa Ori 


Saiph 




Beta ori 


Rigel 




Alpha Dra 


Thuban 




Alpha Psa 


Fomalhaut 
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^(X^li-CHeinrich Suter)V tjcV^'^^Af'-L^AJl/ 
j^T w lk^i//*liJ t A984i_^ 

iA 1 066.L (>H^^^uiX^i^(c5i)>>-^^(/^;^ 

(MertonCollege)i^Zlj>>^Twl/^^<^lJ/^li?i-(Chaucer) 

f Aries -ifb^ -f- (!U <^ U^t (3/£j/^<£ (Ja/C> 
'Leo-j/lbs.<Cancer-d^/bs.'Gem\n\-lj£bs. 'Taurus- 
fSagittarius-i/y^fScorpion-L^y^^fLibra-cJlX^'Virgo-^^ 
,Pisces-o^^//fAquarius-yj^ f Capricorn-J>(f ^ 

azimuth, azure, alidade, ^-Jl^r^'c-Jy't 
{S'<z-£)^6/ theodolite, almanac, zenith, nadir, mattress atlas 
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17 

4 v i^^iX^ o^^^» /vii^i/^J 

(A^ UvCd(jy}^MUbZl(public libraries) (J^^J^/I/ 

j»S OtV '$SJ?^) J 1 J"- i/'if^f ^ J- ?987«L (~J$\ &\J 
M L Jtc^Sj^L^ b L-G 839-923) ^~<~~ \f \ff'3 

A^\Ji^)^ljtU)J^30jt,947j^jl/^Jl{J^)A'JA 
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sJ^r.jiS & G 1 072 o lis) b U*y t {j* 

A l^L *J/*JL ch y,/Jt ^4 f^j* . jfji CT 570 



216 

l ^iXfljj^,Li;^^ t r^tr( f t/dU-Lf^ j^iCi-v 1005-1 117 

jAfree school) j/l(i/27(^>/i_f961-976t3^<^^ 

J_ £ cf'ufjft (Chair)/3 1. t/l ^ tfc^y efj^ <£> 
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Hi o/. & \7.j»\\J^-ii~y ^(/(paintings) yfe J^S 

S.SiiA {j\-ijjfr 1 758 ^^J^Vf^'t^^ /tfxMSSD 
L^lSjl <L Jy/r'JJ \J^'\jiJrf\yi 846 » & [ 

LVJ^I^iJiJjv/jTJj^^ lyr^l^C audio-taping) 

{j} TZlvy f'lv^. ^ * 1 794 y^y 29 ; t T ^ (j>x u Uv 
(j: JVl ^jiyii^j < uyiO t« j-^ ^ t ^ £ jt jyu 
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"....where studious could dive into the fathomless sea of 
knowledge, and bring up its inestimable pearls."[65] 

6»isj)iJA ' JjT) ' J*» ' t Li < tfix'Jj: d%\<M< J^f<Js. <fA 

JtiJfijZiMc Gill Universi 

www.nlm.nih. gov/arabic:^v^L^b^ji/t/ , -L^'-'^^ 
(/Lit <<Lly UiJSjt Jl foWf? S0 1 556-1 605) /\J 

-$\i>&L. &<£uiVtjf% ^oiV^es. & £ 

Sif'ufu* V 24,000^ lTi/i j! Jb *6> tdCs 
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^ : jt^/S^7.iA^\fij^^t^j^A^L^SfS^ 

^i^'vt>'V* , ^ j ^ , ^ , ^^^ ; ^ , ^^ l ^^^ ;: ^ ii*CxV 
Ji^Jum LtLsJlj-V >»£ uC if *< *jf\$ -tetf 

\$s /flJ J I v Aw if J> Vt^ c5'-f- jf.y'tj!} S ^Pjs I 

Wlc<^jZ jfj> t&\s v JW/;S[ib3{5ML- \$s/.$ H 
'jJi^^^ifc i^/UrCC-tfl/ f 1981^1 \$jf 

J Ur'il J( Divinity School) jA (jVji?l/(The Doctrina Arabum) 
(Opus Terti us)^<>^l^ ic^? <>(J^ L^V- cAfj^ (J^ ^> 
S^O J? L L/ Jf&jpfy l>/ JSAjI f^l tfi L- f- f ifd* 

i U - (» Jj+J* & L ^ J?\f'd& »fj?.;; *<Wg 
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£ *UiV 3 /f~ OU y H UWf^Jj $ jibs, ft- Jji'f^iijA 
^COtfs/iti &J* t 'OjfStys/f I) J-H 'djdtfs/f I) js 

-6s/.^wS\>jf-\j<\Ss/.ti&£^ 

JjX) L f^ ft* cSl {{fs, A tic I (/) JL^ 
^jtJ"X Naples, Italy) >£eA 1224 <L( Fredrick II 1194-125u)f;j 

^ bjl£-$&Jsy* fe£> ijs/^ c& lA 1 999^^1 ^ 
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18 

0\/M L m , 1 258 -ifS&Vl ijP'/^J^^ & 

I^L^/^c^/^C mechanical devices)(J? ir * f-^^hJ^lL^i-iJi 
M/'^O'-Uj:/) L^lKpiersX- I J*vj> (pulley) (££ jt JAs^< 
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c/^(Conics)c/^^lXLT(Appolonius of Perga) 'ij$Jfi\JS~4\}^ 
t£l<L(Edmond Halley)J?>il£~£LlWl tf- ^(jt^Ai f^O^ 

SiJvfrjZtftlij- (Prof. John Greaves)J^^(f/^jy2lX^V 
tfl-iJtj£SjZ jhj ij/v t)fc<C d \j 6 ^ 75,000 J\sJ\s<L 
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S0 1547-1621 )i}^c/^ l ^.U^lf^^ , if^c/^y^' 

L t-f.jjte ^ <C U&'rfj) j£*jZS'$ t / 

if£> ^.l^ibujt s/'jt j^<£. G1605-1627 f. t &fL- {jff^ J? J ) ' 
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<L ij l« wtf j£ ^fjvC0 1 500- 1 5 1 1 ) » IV t d 

( Mon serrate)^ u2 16 Utf^ 'A (-£ J&<f( Outfit ^ V 

^J\jt cf'U^^ tif'UlV /tL^-tit/lf ■jl/S&tty 

<L 'tffo&ljj ti/\t&fjs\ &ti {J^JJS.G 1 547-1 592) ft 
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^1^^/^-11/(15" Grubb Telescope^/J^/^Hsj^ 
, 1 968^X^£^'l^iA 1 944-/^^^^^^!^ 
-131^^(48" telescope) r /l(Jf£l48(jljt:(^: 

>i437,i?;^i/Vj^c^ 
£/J^,i 9 oo^r^^i4^ 

^uA£^u^^^£\.£^L. i J\jt^AA7^£L£^ 
^(astronomical tables)^^^^,^^^^^^^)^^ 

** * •** 

[67]-/ jtftA* 1 71 9-48)c^^Zls^l^'(/(i'J 
itft&f b>\fi/ &;^lT^i!l < LOl629)^^ c /^/ 



226 

^lkk£l/Uv£(j£v^(' 1447 - 1449 ) J ^ 
(BrihatSamhi0^o^(j^l^c^^^ 

J^lA d 1 Ji ^/?Ji ^j^jt f 1 730 it 4 Z-j)\ut?M24it (j'J 
^ £ t- \a c~ jAbjl tfijf JLM ££ ^ s ^ ^4- <=~ 
iJL( Brass circle and equatorial circles)(//L^>- J ^'^'(//'L/U 

JL{isj,^<^JS<^\3jt£\ S / J ^£^J^£j'Lj^S^it\f 

fy\S*'^J\s'^[}»jv£^£(?\mQ& de H\re)s\ ( iji'Uij,\£ 

J jtj lb ^>(Nizamia Observatory, Hyderabad)»l^%j^l^ 

( 1 5" TefraclodX^i^^S^/Sj^^^f^^ 1 908- if&x 
( 8" astrograph) *j\f» ^i^M£ t/L £ £j$ £t£ J,jfr^ 

£ uSJ^Xs ^£ \j\~££ £\>J\kf 1 2 \$o>j> 800,000^ 
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i-if'Q^M^A^Lt 1 556-1 605/^»j-(^t^vl/jr^>X 
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1718)y 

AvT.^I ^ U»Ct Ul^ £ i_Ui; cc fc> £ i/L if J"^ 
jiH990^Jij^/^^li- j^i.^lj;vjll/ 4 L(A.R. Fuller) 

^£\> 

* 

^ (ji ^£ dC^JL fjj UtV h}\ S ^ 



6J\ rf)-4r~?Jd-- &ti^c£\)J^jC<t iflj-lfj^jt ifA 
(J l£ <l, t IS* L^l c>/>t \/t L/iXJ 
J'LtfJ^/l/c^jWiC /)J0 1 644-1 722) J^.v^iyi;/ 

A A juS^tJ^jXL ji?;. G 1 888-1 958) ji;ffU0lj0 1 

J^uZu£t)^J^JrJi>J&(, 1 884-1 966)jvy 2 ;u 

- 4 1?* J. ^ ^ u *&j?tj i*f 

^ ^ <L S<lJ. (j ^ ^/J* G 1 892-1 967) (JjI \,j3j*\M}S 
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JIv <Ij?cAJZ w-tfl/^jC f/\t&?(, 1 547-1 595) (j^ 
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Ljif'i/J^s s (/(intellectual dishonesty)^^^ jk^Lj^ljt 

'(Albatinius)jtsA '(Avicenna^^Rhazes)^;!/ 1 ^ 
^l(^lf(Averroes)>^^ r -lf(Albucasis)(ij!/:/'l yr l5'ljfl 

-(GebeiOciL^UU'CAIhazen) 

tAfd'vji im yWv£ ~ t) ^~fy»Auf \f {^dztfj>sd'~&i 
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vjI tfc if iH' /^l^t/lZl J'lsMtl 873-1 938) J$iJ^\)t 
jZ{jyfi{ <L( Nicholson ) cT^/l £ U U<!/ c^^l 
J^Ul^^y^^^ 

^l//T;i<J^/ > ^ J i;^Gl888-1963)Jy^l^^|> 
(Wrangle^Avy^J^l/iX/^ 

< JVv j^S^ J£c,b£l , J»/ f5 /> :^ v _^tl ^ 

Ut fa i jpJr^/Jj G 1 900- 1 967) cT Jl J j /( j 

At-i/jJi ccj?D* <U; ^ J/) fc, f V (T J? ^ 
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d>A ^ AA*-if \ff\}&>»j* lM 'J^j»^'J^ & 'i^V h> 

W if bSOWr^ ' lAyr i/ If ^ U^XU 
'UZit-uf^&.if-yrtd^&M^ord Foundation)^** 

c/i^c^-^^^i^-^^^^^'-^— ^ ^ ' 11 <-^Y^ ^ 
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-tf_t If L/ J2.9(jd: &i\rj£-£-[j\rlf (}o.5 J/»6'j!>£ J/ 
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